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NOTES - 9/2/69 - BALCH 

,r'Ji. 
Following are revised data reflecting current known losse s to MTF 
employees from "Hurricane "Camille": 

petailed~ssessment of damage~ to the facility and stage hardware is E.9t . . 
complete, but tentative as se ssment for each is s.'=!1:> s~antially ~he same 
as previously reported (NOTES - 8/25/68). 

It is es~iTnated that 9ile..a...st 90~.QL~1 MTF_em.ployee.s. .... a.l:~~~2!. 
~Q!k as of this morning, 9/2/69. V-

Commercial power has been re stored to the entire facility, and it - .. ". - - --...,... 
appears that all systems will be operational in time to avolo constraint 
to static fixings. V 

.. NA;Rjs targeting ~::.!.Q firinK!'2!...._9/2~ and ~is" t<u:g~iI)& 
Ji-IC-12 firing for 10/9/69. " GE __ poesJ~'?t_~~~i<:..ip~t~ b~_~!l.g able to support 
~e se at this time l:ut is ~n~~:..ry effo.;t to do so. V --

MTF continued during the past week to provide .Ji1l9_~ta!!!!.<l:1_ s~~ort~ 
-!..he c'?~~uD:.itie s devastated by Hurricane_ '.'C~mille ':. with a gradua! 
~hase -ou~ toward the end o~ the week. We " are now taking a close and 
coti:ipi-ehensive look at the situation, "with the hope that we may be able 
to help it:l the long-range re~~~very planning. V - -

\ 
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NOTES 9/2/69 BECKER 

SPACE STATION - Brooksbank 
~!~ ""t... 

Meeting with Frank Borman'(8/27/69): As you know, Chuck Mathews has establish- . 
-ed a field directorate for the Space Station Phase B activities. Frank Borman is the 
director and is assisted by Frank Williams (MSFC) and Jack Small (MSC) and two ~ 
secretaries. Eventually, Bill Hayes (LaRC) and an executive assistant (program 
control type) will be added. Colonel Borman(s briefing to the study managers indi-
cated that he intends to keep ' this -staff very small. : Primary function is to assist the 
centers in the execution of these studies. His office is supported by a Space Station 
r eview group which is composed of senior level technical personnel from throughout . 
tne·Agency. We unders-iand that ~uck Mathews ha~ established this review group _ 
and proposed membership in a letter sent to you (August 21, 1969). ~SC accepts 

' ..!!rl~ ,:eyie~ group without question. '!hen we read the charter of. this grouP: 'w~ ~ 

~cam~~~ewha_~ ~~?c::~.::t:.. V I 
Space Station Statement of Work Changes: Changes in the Statement of Work which 
were discussed with you, D~. Lucas, and Dr. Ree-s-oIl 'Tuesdayafternoon-were . -.- . 

.. negotiated a~d agreed to by MSC. MSFC, Colonel Bo!-"man's office, and respective ... .. ' ~' .-
_ ,-~~~acto.r$. These Changes were .presented to Chuck Mathews 'on-August 28 as i. _ , ., . .. 

... .:....:~J;I1pl~tely ·agreed-to package of da.ta~· Frank Williams took the lead and gave the---. --:- =- . -'::~ ' 

'- results of the negotiations as an accomplished fact to Chuck Mathews. Chucj:, ', . 
..... _ -0 '- .. ....--

. ..... !t.Qw~y~J;:J.._jnsisted on a..E~~~q.!}a1 ,r.evieV{_oLeyery .. WQr4. h:_t~e_.~hange package. This .. ' ... ,~" 

. ~~_~s ~ccomplished and modification changes are being incorporated ln o'Otl1 contracts.- - _"_ - :-:..:..., 
._ .It .is an_u~usual feeling to have to ju~t~y _actions.1ik~ . thes~ ~o~H~as1q~J;"tcrs.. -.--_ .. , -- .. _ 
'-~~UI!s,-~~.!..~~~anand .Mathews~ We hope this is not an mdication of the future. V ._-

SPACE SHUTILE - Mrazek 

,- .L The .configw::~tion evaluation activity 1's continuing'with support from almost all .- .. , ':.:-' "'::"'" 
centers : We ' ha~~'~SC-oii board and partIcipating. Based on the result of the Task 

. 1, ' ,.Team. evalq~~i9n, the Board will prepare ~be recommendation to the Management~v ... ··I""._lo<::. .. < 
. Council by September 4. The presentation to the' Management Council will be oli ." 
Septem~er 11. ~ /' I . :­

i 
The math modeling and simulation work of different phases the S!:luttle will experi-

. '''CIlce are being star-ted by -establishment oia Simulation Task Team under CSE 
chairmanship and with participation of all concerne~ laboratories and offices. V""' 

.. 

I 

I \,. 
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NOTES 9/2/69 BETHAY 

,/rs/'L 
WILSON STAFF STUDY REPORT ON APOLLO PROGRAM MANAGEMENT 

The Apollo P!'~.9~.?1!!_! ~L~~.IE~.<! . ~,11 .Q~ t stan d:fE9~E1C;l.nag,e.~~!lj.J!. ~h1 ~ye~~.nt.iI]._ 
a July report by the NASA Oversight SuPG9tnmittee., The report summarizes .- . -, - ' - - -.. - ~ _._ , ., -

key concepts developed by NASA and contractor managements, and states 
that the Staff Study findings will serve as a logical starting point for 
further detailed inquiry necessary to determination of the applicability 
of these developments to other complex technological programs. . '. -----_...... .. -~ ,- . ~ ",. - # ~ ... . . 

Among key concepts listed were the refined program control techniques 
used with incentive contracts, and a'Lreal time, flexible management '­

reporting system which provided vi~jbJlity to all program -levels and­
"permitted innovative effort by contra~t~r-s_ iY_~ile -m~!lt~j.~-n-9-adequa~ 
_diSCipline for program objective accomplishment. Another key concept 
was the use of systems oriented people in successfully defining and . ~, . _' - ._--- ---._ ---_ .. _-----_.------....... 
por:relating t he multiple program interf~ses e. But .l?asi5i.to Apollo's suc-
cessful management was a <i!.e"arlx ~elli:!e.d.obi.~S~M~ and the ,!S>tal 
dedication of the skilled ;eeople making up the balanced government/ _.- .- ..... ~.-.---"t"'..;..~~~.~ .... -. . -"" , ... - .........,. .. ~'- .- ......... .,. 

, . industry capability. v--



}; NOT;f:;:-69 BROWN :.t/2 
F -1 Engine - J\<:.ceptaI.1~.e testing has been ~o:nple~ed . on the last 
deliverable F - 1 engine under the present contract to support 

'--- ~- . -
launches through AS- 515. Engine activity ~t E ... ~:hy~r~~ Air Force 

Bas'e-has '~~~ ?ee~ _~edup~d}o _~~~,..:~.~~~!.!~~<L.£e~!!J}9.2 ~or 
operations support and test of repaired and refurbished F-l .... 
,engines. V"" 

. Accelerating Learning in an Engine Devel~pment Cycle - Based 
on an initial feasibility study by some of our Engine Office people, 

it appears that ~~~ing a ..hard l~~~~~,!-.!_~~~~!ie.ES_~." over the 
past decade, we should be able to refine the basic englne develop-

'; ~ent proces s : ~thereby, ~h,o';~et:l~ng __ ,~he '.~~~~_.~.~~ - h.~~p:~f~~~y"~~~~;{I}i. 
".~he . <:~~~_?!_b.ringing an ~ngine systemt.o· m~~ur~~y' l Consequently, 
we are continuing this study and plan to further analyze the develop­
ment patte~';s used' d~~ing-' t'he past several years to ascertain ' . 
·those facets which have proven to be the most productive. 
Hopefully, w~whi b~ ahle- -to' is-~~ate ways- to acceferate Tearning 

~i~~n_. ~.&D .. ~Ycle~. To obtain ~-~ximum _ben~fitf~~~ this - efiort. -a 
,s teering committee composed of ASTN. Air F:orce Rock~t P!,opu~~on 

.. L aboratory, Rycketdyne, and Engine Office personnel has be~n 
- .~stablished.\/(Lewis Research Cente'r dt!clined to pal-ticipate.) 

The study is proceeding down three avenues: 1) i . ntervi~w.~, 2) a 
~.~m~t:.d .. literatu.:e surv~y and 3) an !l .naJyti.cal _examiDa.t~O.Jl_9f £~r 
development history . . It is expected that the results of the study - --- .. - ' . , 
should be ava ilable in time to help formulate the basic development 

patterns to be used .!.~~.Y0!7~~E.~£..~~.?!~!tle !:!~.i .. I?-_~~~glI.::": v---

-
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NOTES 9/Z/69 BELEW J5.j Ii 
c;h)"l. . 

PROJECTED OVERRUN OF CONTRACT NAS8-20899: A modification 
to contract NAS8-20899 with IBM for digital computers covering the 
projected overrun has been negotiated. The negotiated cost overrun 
was $1.678.554. th,e maxi,mum fee was reduced to $59, oeo, and the 
l!,l:inimu..m fee was changed to -$100,000._ If the allowable costs exceed 
the ta rgeCc-osts~'- the-"target fee- will be decreased by twenty per cent of 
the overrun..~p .t~ ,t~e poi~t whe,~_~ a negative fee 0: ~1 00, OO~ __ i,~ reache.d. V-
MDA C CONTRA CT CONVERSION: 

SE&I CONTRACT ACTIVITIES: Meetings were held th·is week with 
MDAC and ~MC on their proposed conversion of the SE&1 contract to 
the Dry Workshop configuration. M.C!.jor_ P'!s>blem s exist in trying to hold 

1LJ-~ -, the Martin contract at its present ~alue with th~ -i~~hisi'or; of'MDA--i'~ th~· " 
"~~ab{y -sc'ope of w<?rk: ' This ·j>roble·;;;-i~· bei!lg'_ ~o'~pii~~te'd -'by project'e-d- fncrea 'se-
Lh\' ~lf -in" MDA ~ost, ' :;"hich is -a-Z:-;sult in_a._44itJ~n~1-:-~~~trac_toi---iu~~ishecCequip:-

P~v UDoJ~ :;nent;~i~~~-"dra~ings and c?mple-t~st~~.~tural skill ~e.i~g go";'eril~le'~t -
I ~ furnished •. / . 

c.f6 J((...iue .. - V 

u~tJ-fjJ; "> AAP CSM PRR: _~~_~ conducted ~he pry Workshop C~M PRR. a~ _ ~A~ 
fft-j NTv,~. ) on August 27 and 28. ~S~~ participated in'the revi~w. '. Approximately 

.. , ~ .-75 R~vie~ Item Discrepancies (RID's) were .written! Items of interest 
. \ froIl) the meeting are as follows .: 

.. , .. 

.. " ~ . . '. ' " 

.. ~., , 

.. to ... .4-
... ;;.+ oJ-

... a
l 

• . ... '. 

~ :~: ~~i .;~. 

h ~ _, ':to',., .~. f 

Mr. Thompson groundruled .to NAR to design the CSM systems 
~-----........ - - - - ...... , ........ __ ....... '-~ .............. ~. - .. '.~ .. .. -... .... ''''' -. '. - . ...... . -o:;r . ..... ___ " ' 

for 50 inclination orbit, but planned the consumables and iimeline's-
--.. ..... ~ '\ . ... --: "~' .......... - ... .;. ...... , .. ·----...... ·.--r ---.;..-~ . . .... ... ... 1oa_._ ' .. ... .. _- . .. .. . ~ • .-#.--.. ----.-- .. -;:;. ...... 
~lor .,'J -S~. inclinati<?_~! ~ It was !lot lm~~diat.elX.2?v~~~~!:..c:.t_0-~~~_~~r.~ 
imp~ct to the CSM systems is for this gr<;mn-drule, We reminded MSC 

the ~Ws-s-ys·t~~~;.:a;_~§:.i·-;{~;ifu'jh.u5-o'~in:~itIta.tioJJ. . orl?j~. V 
: . 
,':' Generally speaking, it :is the .,P.P~~~~~(~p,~_.MSFC _~tteI)deesthe .. 

PRR was well ,conducted; the ~M interface with the Chlster is_deline~ 
-;;dllle ....... openareas-thatmust be worked are documented. V 

. . 
'.' . . ' 

: .,. \ 

.: .; 
..... " 

• -, < 

':- :., 

. ,", . ., ( 

Ed Buckbee
Translation
URGENT Lee B. That's probably why Bill Purdy wants to see me urgently. Any advice? B



NOT~ 9-2- 69 DOWNEY ]) 
~ , 

7r 9/2- -fI/t 
1. PAYLOAD PLANNING: The Mission and Payload Planning Office 
is heavily involved in--E.£Qpo.sing and planning candidate experiments 
and payloads fo r DWS # 2 and the Space Station mission. A complex 

- situation has developed fn the~ironomy area in connection with 
p lanning for DWS #2. As you are aware, Dr. MueU~is pressing 
hard for the &..e~nctATM to be a sWlC!r oriented mission . However, --.-- .-.--

_PSSA and the Astr.QOQW~~..!!.~_!?.C>a'~J<.!..favor a ~ e cond_~_ar _ p~yload , 
incorporating the Zirin telescope for ATM-B. ~\,1st .r~s..e.ived th~ 
MSF uid lines for preparation of POp-69-2C. These guidelines 

T!~~e- t the .second A TM wilL,as.cQmmo.dMe a 72" stell~~-.!.~l_~£ope 
a.* Po!.-1 , r.s..Ji.£..J It appears to us, based on esently available 
10 f,¥ar~ knowl age. that it will be diffisultJ.~ g~.ve12p-...?- ....}gJlp_~cisi.Qn'-U~~ 
~ /.Jd~ - ~stel r teles P1HL~<?l:.._flighU¥J}\~~~4'-J_.914_.... urthermore, providing 
::eo rJ.ltZ rJ-d t ~pability to point a §:tellaL1.e.le.s_£QP.~_iJl. ,any~ diresUo.n...ro.a¥-~~ 
Jek.Ar-t- t , .!?c:... a dUficult re.q~~~ent _t-Q....a_c4~e_Y..e_ 9I.l..mvSJt2, VHowever. we 
h!,f $~ _ • 1 s ubmit funding requirements for the stellar telescope as indicated 
-It CEtn J in t he MSF guidelines. 

tlJ.lJA-.",II ·~ EXPERIMENT MODULE STUDY: The effort to date has been 
iit.lJ:se- concerned with Task I dermition of the experiment program. A ' 

-tt' lJ' meeting was held at MSFC this week to review the contractor's 
':)1111{ 'ltes. 

!..f;/k,tJ..a:Jsft (General Dynamics/Convair) work in defining the candida te experi-
ments and payloads. We have been seeking wide participation in J.tJ. n_ 

"'€... , reviewing this work so that ~e_wJll,have support and endorsement of 
Rfr1J3J the candidate experiment program by all elements of NASA Headquarters. 

PJI S1f.~ 'Representatives from-oSS-A,OAIfT;-OMSF-: and MSCparHCipate-dIil'-th~ -,-' 
~ }./6~J- meeting in addition to wide involvement of persons from MSFC. The 
~I-~J;; task of formu1atin~t.he .e.r.t~ne!l.t_p.~~gra!I,l seems to be s~apin.,g..JlB 

vIL/I¢,}.. rather well now. "\ -------.... S/dor...r 72.. 3. mGH ENERGY COS~.fiC RAY EXPERIMENT: Dr. Don Hagge of 
Job \ R MSC visited MSFC in connection with the Experiment Module Study: __ J?'!.~ _ 
~ Hagge is the person at MSC responsible for Dr. Alvarez' proposed high 

energy cosmic ray experime~t. You are awar-;:i ben:-ev;~--that D,r.---
~ - ' ---' ~--.. 
Mueiler is very enthusiastic about Dr. Alvarez' proposed experiment. 

-We were-6~ig~aliY-~ru;~idering Dr. Alvarez' experiment for the fate ' .-
1970's (Space Station/Space Base); however, Dr. Hagge informs us that 

J,:b I 

P/eM~~ ·· ' 
~Je. 

a sirnpli£i~d (and~a~lierLy'~~si~n of the experiment is being considered 
but has not yet been defined. Dr:-- Hagg-e- sug'gEisted tha:t it would be very~ 

_ beneficial if Dr. Alvarez or one of his associa e.s~ld_.tiSTt::M----Cto --

~ ~- , --
' . ; 9, 

_ iscu'_~i.Jt.~enment a~d ~t~~_~~inf?I-rg~ti9p._~n_ 9?r ___ ~jt2 and:> 
~Station pl1l12nin~e££orts. We encouraged Dr. Hagge to initiate 

the arrangements for such a visit. This would be an appropriate 
follow-up to your rec~nt corresp-ondence with Dr. Alvarez. ,~ 

Ed Buckbee
Translation
J.D. Please ask P.M. to prepare a well-coordinated letter for my sign. to GEM, appealing those guidelines. Without OSSA's and the AMB's full support, we won't get anywhere with that stellar 72 job. B

Ed Buckbee
Translation
J.D. Please arrange. B
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NOTES 9/2/69 GEISSLER 

~~.:>J 7-

1. THUNDERSTORM RESEARCH a Peak wind speeds of pO knot!>_ (110 km/h) 
were recorded recently during a storm at NASA's 150 meter_~eteorological 

~--.. ---.--... . - - .. __ . ' -'-- - .... -- J 

tower at the Cape in connection with analyses of winds which adversely 
~~ec:~veb~er~ration. In this work, we are giving special attention 

to the .9utflow o~ extreme vinds_associated vi th thunderstorm. V-
.. --:--...,- ' .... --.. ............ ..... ..- _. - .... _ ... -........ _--.-_.-

2. AS-506 FLIGHT ANOMALYr At 3.3 seconds after lift-off, the cross­
range velocit y exhibited a negative shift of 1.8 m/sec (the true error 
appears to be more like 1.2-m/s·ecY,--cs:;;sed py 'Y-accelerometer output. 
At present. a firm explana.tion has nOtb'ee~' given; however;- it 15"--'­
suspected that the ~celerometer had co~~~~~~~J~~~~~l~~~b~n~.~~ 
ston. More telemetry aata from AS-507 will be awaited before attempting 

..... fix: Due to the RTCC operational procedures t the Y-velocity shift 
• vas 1nte!llrete~ as an azimuth misaUgnmen.t._~f_the_.~ll.acecraf~. As a 

consequence, wh~n a cor~~ctjon factor was applied for this ficitious 
error. the difference between the ' LVnC ancf nID '-State vectors approached 
~o __ d~cl~10!l __ ~U!._ing_~~.rt~~ark_ingor~~. v -
3. CONFERENCE ATTENDANCEI Mr. Robert &an, of our Dynamics and Control 
Division presented a paper m "Attitude Control of Manned Space Station" 
at the AIM Guidance, Control and F'light Mechanics Conference, ,~r.inc_e..t.qn" 
University. August 18 - 20. The presentation vas well rece!'y'~~. V 

.--

lJ. rrnSONN'EL TRANSFER: The ~wns of our_manpower~l].~~~~.?e to 
~rsonnel tt.ansfers !.O other MSFC orEt~rJ..lli!!....ha~ 

aCheal a critical point wfiere it becomes questionable whether we will 
~cont!nue' to be able to sUPport up-coming projects, such as the Space 

Station, effectively in those disciplines in which this laboratory 
once vas strong. During the past months of this year, we have lost ' 
over 13% of our January 1, 1969, strength. This includes 6 transfers 
to PD in addition to the ~ormerly co-located group of 17, 12 pending 

!I!.mi lr~r transfers to CSE, and 6 losses due to attrition and transfer to organi­
_______ zat1ms other than PD and CSE. Thirteen percent may not seem much 
fu~~ .1n the light ·e~ the· ov-erall MSFC situa.tion,.!>,!l:t_~_~~f!~ ... Jr.u. t~ .. ~-e.;i~ 
yf,(' _0f AERO it is not tEe_!)~.t§.....ldli.ch-.cause.....QUt..~rdships, but th~ .• pki1!.5.-
(em wze;,!- w~ ... ~s a la~!!~ . .. ~hay'e_ lost.... Now we have been ~seaanother 
~IJI- k,,- 4 ' or 5-personnel losses, 2 to cst and 2 to 3 to PD. A more detailed 
bAld,'C< studT ot the serious impact of the personnel transfer situation is 

being documented and vill be available tor review. Gener~l1y. the ' 
f ·cCJr .. J need ~~£SE ' and PD .. fo,!. ~xperienced indi · ... '.iduals_who obtained their 
rerst~~ s 11s 1n the laboratory, is cert~inly_unders.tQ.Q"-. but it is ~so felt 
tttUSfS t1I1o\ChJ., that the lab~~~j:...ol":1-.houl..(t.1>.Lall9w~d to re-staff its depleted ranks -- . 
h~t. 1"- nev hirings of young blood. 

' j6Qr '~WJ ~ 
}.c tr ~ttfIIftr ~~t.- Hr- (b./-u-tu ~ LJt~/~/ 

, ;, vi,,,,~ JJ hr" tie( - Ja.ewh flJ;) c..J: ltd ? 

I 
• 

Ed Buckbee
Translation
Herm Weidner Request your comment about the balance of our personnel reassignments. What, in your view, is optimum balance for Center as a whole, in view of all our well-known restrictions? B



SATURN: NOTES 9/2/69 GODFREY D 
1. Elimination o~ Static Fi;i~~.9~~erence note 8/18/69. Godfrey. :e /11 
same subject. A meeting was held with Dr. Debus and oth~~J~ey ..MSF"c.\-::-_~ 
personnel on Augu-st 26 -to-Cgscu-~~ __ !~~ __ ¥S~g . r~.t~!:!~j~- ~.ri"~e}~~~nation -
of static firing. 516 and subsequent. _ KSC was in general agreement 
with the MSFC position.~....-Several action 'ifems were as~ig~ed -in order 
for KSC to better understand the possible additional work they might 
encounter. We will keep your office posted if the action items lead to 
a possible problem. V' 

z. Saturn Stage Activity at MTF: Our ability to }-"..!!c~r from the 
Hurricane qamille catastrophe is primarily dependent upon bringing 
the test crew ~p to ,a profici~~t _?l?~ratio~,a.L!~_v.~I. We are providing 

-assistance to -MTF to perm.it continuous stage coverage. allowing MTF 
personnel the time necessary to recover and adjust to their losses. 
The contractors have also transferred in certain key personnel with 
static firing backgrounds from. other locations such as KSC. NAR 
expects to be back to full str'ength this, ~«:~k_and plans to be prepared 

-to -static test-by the '~nd of September .. Boeing is targeting for S-I~-.!2 
static firing-in early -Octobe~:--Mr: -Harry "Johnstone has be-e~ <l'e;ignated 

r • . _____ --~__ __ - ,-

to ~ssess crew!eadiness t? resume firings. We anticipate some delays 
in this area and may s~~p_ .. ~_firing dates . to 1a.t. e OctoJ>.~""!" 9E expects t~ 
be in a position to suppot:U~s~..i.ng· by t1?:e_~boy.E? _dates. VHowever. they 

-are-SiHl -not in a-position to pr~dict when they will be back up to the 100% 
capacity. V 

3. S-IVB Stage Vibration Isolators: ~~~<?~ec~~ ~~~ratio~ is<?.t~t.Q!.!_ 
in the forward. _~k~r!~nd~h~it _ski!,~ _~S-=-IV_B_-::.207 .... stage revealed exces-

3I.ve-de~4s. . -on approximately II items, and it has been decided to 
replace all similar type vibration isolators (approximately 70) on 5-IVB-507 

wliha. ~ew- tYpe-currently planned for in5tal~~t~()~ on _S-IVB-51? an~ su~-
~ se9.ue~~. Inspections on S-IVB-508 through -511 will reve,al ~hether ~ 

not similar action should be taken on these stages. The vibration iso­
--la-to-r problem jI_~~~~Qri.~£dei..~~Ci?(;~d - a.n-d~i~sed- ;'-s late as one month ago. 

Evidently the problem is considered one of aging. Further design changes 
are being considered. V 

LRV: 

LRV Source Evalu<!tj.Qn._Bo.a.r(t.~.ctivi!y.is progressing on _8chedule~_ The 
'£ou~p~Po;;r;;-e"ceived i~d~cat.e that desired perform;"nceL~~s!g;"'para- .. 
_rne~~r..s~-n(fd~livery sc)ledu1t:s are attainable~" Our allsterity message 
was ' apparently '!Y.E!~~nder_f!~od. ~ach pr6posal reflected costs w_ell, 
within our budget restraints. A comparative analysis of the lunar surface 
~odel usecfin d;flnitizing LRV requirements to the Apollo 11 landing site 
is in progress. P .reliminary data should be available prior to the 
September MCM. V 

Ed Buckbee
Translation
KSC
[Dr. vB corrects from MSFC to KSC]
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NOTHING OF SIGNIFICANCE TO REPORT 
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O~FF C~E 'OF DIRECTOR - MSFC 
CODE NAME INIT. 0 0 

A I 
-N 

C F 
DIR Dr. von Braun 0 

T R 
M 

I A . T 'r' I Y ,t\: ~ 0 I .. 
0 

\ ~ tC\ N N 
-REMARKS 

Refe rence your co:m:ments to Diete r Graul s 
notes 9-2-69 re Pratt & Whitney1s jet engine 
quality control effort. 

You requested that a letter be prepared 
to Rocco Petrone giving the results of this 
effort. 

After discussions wjth Her:mann Weidner, 

Le ~"\n}~& ~;(qJ ;~,:fiQ~~b:z~e = r~;=,€rfdft!Am&w . 
r that s'uch a lette . tl:me. 

y -

Qual Laboratory is looking at the jet 
engine practices of other :manufacturers 
and airfra:me users such as G. E., Boeing, 
Lockheed, DAC, etc. 

In 30 - 60 da s t the con usion of this 
roader .look the letter will again be considered. 

& ' -:.r. . 

cc: 
Lee Ja:mes, PM-DIR 
Her:mann Weidner, S&E-DIR 
Dieter Grau, S&E-QUAL-DIR 

DIR 
OATE 

9-29-69 



NOTES 9-2-69 GRAU 

~t;JL 
QUALITY PROGRAM REQUIREMENTS: Last week representatives of this Labo­
ratory visited the Pratt and Whitney Aircraft Company in East Hartford. 
Connectrc'ut-~~-o observe and obtain information on the quaUt)' p~Qgram 
employed in the- manufacture of commercial jet engine8:~ -'-- -- ---,,- ~ - ~ - .- ----

-!.~t.:p!,~singly, their findings revealed that !»'y~_o~~rison with this 
industry -,?ur sp.~,?,:: _~aE.d~a~e qua~ity _r_~quire~~~;~ _are_?~_t~e!..r.lv~ .... 
.!emandina.E--.!!!_~_jl~y'~_ 'profe!8~d.! To illustrate the degree of coverage, 
aome of the P&WA quality requirements are: I 

a. All parts and _~_omp_onents. (vendor procured or P&,.lA m4nufactured) 
are reitisp~_ct!il~ __ and_J~!!~~_io~_~J:.!L~~.!I~~~_~uri.E:g2~ceiving inspection. ------- . ........ 

b. All _~ritical components are qualifie~_ l!n_~_~ub~~ted to over~ 
stress te_s.~~ _~d~i~ng::-qu-a:llfication;--- - '. --

d. .After. ~i.ring • . t_he __ engine __ is .disassemble_~ J.Q at l~a .• . t . .-lh~ _~ODl't 
• ponent level. 

e. The component. ~then go throug~ the' same tests they did at ..... __ .. - ... -- ........... 
. ~~ce.ptance ' 0 

f. The engine is reassembled, reinspected , _.B:n~_ fired . a,ai~ ..... . . _- ' .. "' ,-'_. -.-

~~~!:~ac~ual ~equirements placed on P&WA ~l_ ~he. a~rcraft manufac turers 
are the apparent basis for this extraordinary effort. ¥a~~ou8 penalties 
and service re~uirements _ fall b~~_~~~.~h~n field failures occ~r. 

Our requirements have never been this demanding. Now that we are 
entering the fixed price 'contract age (P&WA's contracts are fixed 
price) perhaps our quality approach will be affected even more than 
we anticipated. We will want to analyze these findings further, but, 
in the meantime, .. ~_b~_lsters ()ur confidenc~ __ to _se!_ t.hat other~~og: 

.Jlize that~C!_,~~.~,!l~~11.EY_ hard.war_e....l~~...2!LS.~_pri~~~ 

.. 

Ed Buckbee
Translation
D.G. Please prepare a letter to Rocco Petrone [new Apollo Program Dir] for my signature which gives the above facts. No appeal to reconsider any decisions, but just to remind him that other people are awfully careful about cutting corners when it comes to man-rated equipment. Ask Lee James to concur to that letter, please. B 9/8
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NOTES HAEUSSERMANN 9/2/69 

'11':; I '2-' ! , 
, - , 

AAP: Cluster integrated test trade-off meeting w.as held at KSC on August 22. It was 
essenti~lIy a Test Panel Working Meeting even though the panel has not been formally ' ' 
established. The meeting attendance included the newly-assigned kSC launch Operations 
Director, the LVO Director and many LVO parttctpa:nts and Spacecraft OperatION pcrtlot. 
pants, KSC AAP Program Office, MSFC (KSC resident ofRce), MSFC AAP Program 0ffI., 
S&E Products Office, S&E-QUAL, ~STN, CSE and ~SC Program OfRce. 

SpectRc actions coming out of the meeting are: ' .! 
! 

, • I 

1. CSM Docking and Mate requiremen,ts (M$C) 
- -" -, - - i 

2. CSM Crew involvement (MSC) ! ' 
, ---~- --7 I 
3. M~IYAM Altitude Chambe~.T.e.st _ Requ!r~,!"!nts (MSC/MSFC) 

I 

, ! 

4. K~ _operationa! readiness addition~ to te'st flow (KSC) 
, 

---~~ Kss._ i~pacts of perfonnlng th~ cluster in~egrated test at K~ (leSC) 
, ' , 

6. ACE Involvement in tntegr:gted test (MSFC) .... . .-- -" - --- I 

7. Experim~nt ~nitoring ' and servicing reqJirements in the sta~k . (MSFC) 
.... _. _ ~_. __ • _____ ..j "t-

, , ' i 
, I 

8. Identify,~ hardware constraints that limit testtng in the stacked condition (MSFC) 
~--- ,": . '-r 

. ' 9 • . Idjlntlfy the s~mulator requlre~ for till-"'tl"ll activities (MSFC/KSC) . 

The~ , ltems are being ,worked and wllI:~the basis fOr follow-on meetrngs. V" 
I 
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NOTES 9-2-69 HEIMBURG 
~ r~)7.. 

I. HYDROGEN RELIQUEFIER: A program review of the Hydrogen Reliquefier 
Contract was recently held at the contractor's plant (~LL~roducts .&. 

~_~~~ Chemical Corp). A complete prototype system has _been designed and 
("..Jr ! ~ f. v-- o·f"i!.bricated based 'on thermodynamic cycles developed at HSFC. -o The ·successful 
'" (t ' °i"nitial operation of -thTs prototype ha'rciwar-els- a ..5r9Fri~~t of a program 
Lu. "'l~'~ initiated in 1963. The studies have encompassed comple-t: reliquefactio.~ 
~r +fe.- thermodynami c cycl e~_ for. ":runai:' ·~n~ci". ~.xiended 'space--operafion-'as-'welril's- the 
l ".b currentparti.a) .rei iq~efaction system-f"orsnoYters-pacemrsSions. ,\0 c,t..,.r I 

baos~ I~ ~. CLUSTER LIFE SUPPORT REVIEW: A presentation was given on August 25 to 
,') 'fI\~tl~lel HSC medical personnel on the ~~9LAAP_.(;-LL!H~.Ll}pj§.e, l.i..9~J_LI'!9, and .. - rt \..J2 <:!.~_..f_QIl1.f.9.r_t. New clothing values were established to ~9ml!)Odate. AJe~.e!lt 

}/1Cd'-5 I~S. . reduction in the minimum Astronaut metabolic rate from 500 to )00 BlU/HR, 
~Jf.\I§J , The MsI~-proposed niLnLrilu_~"::'~tC?tbing-vaf'uewasa-cceptecL: '- The ~se m~c1Jc~l 

')ower- J-" personnel were ~a_~.!.sf~,d with the status of cluster noise_ and UsQ..tJng; 
I r~!I \J~r~IW . Dr-:- 'Catterson, wbo is Dr. Berry's deputy, was the senior medical represent-

.... \ . ~ ative present. Due to the importance of the Environmental Cont rol System 
~ ~ thermal subpanel to medical, ~siderations<::,!Ldo~tor.~iJLJ?e as,sjgn,ed as a 
irJOrK /'h., permanent subpanel l1).e.mber.. V . 
t:~ -~ , 3'~----EFFECT OF ' FUEC' CHEMISTRY ON ENGINE PERFORMANCE - F-I: As a result of 

,le.;!J the engine performance data on SAT-50S, a test series is being run at 
#~,~. ocketdyne to assess various performance parameters . Among these variables 
~I-CII.-L'" 'is", onsidered are fuel chemis.t,ry va.rj .ations. Preliminary results of these 

\l'-' p6~S ests have i nd i cated that 9ther .Y.CI. rL~b-'. ~.s have a ~ ~~_s.!:!:.L~~!i .eff.ect 
\, ~ on performance than fuel chemistry variations ... Baseaon this minimal 

-....J,..) po'feiifi afgafn, "we" a-re--WTihd'raw-i n9 ou'r prop~sed RP-I fuel chemi stry .. 
research program-.-? - ----'---... -. -.,--~---- -------- ..... -
li". - ·'l\ETALLURGICAl ANALYSIS OF AS-S06 DEBRIS : Colonel Sc:.~.uJhe,r.r_ from NASA 
Headquarters and Hr. Rives of MSFC requested an analysis of material which 
had been recovered from the AS-s06 f':ICstagedu-ring._t _he=f!.ight <?LAeo.lIoJL 
Our analysi"s- proved-· tha-rtNe'-material was 2219 al u>y, and from measurements 
made on the piece, it was further established that the piece was the~QP _ 

_ ~~p~f _an~n"t~_9r.§ll !.'( __ ~lJJ.!!d .. st i ffener . tr?m~J.!b"~r_t~eJl!.eJ_<?Lt b..e _l2.x _j: anb... 
It was not possible to determine ~hl~h. tank the debris had come from. This 
piece of material is the only known debris recovered from AS-S06. ~ 
5. AAP HABITABILITY SUPPORT SYSTEM {HSS}: During the HSS PDR held on 
August 26-29, orbital workshop.b.li8t inout values for • .tb!WiSS fi,~e.o.;. 

, ~ i ch i ncl uded a -;stove and refr i.gerMQ(l.. w.ere _presented ~h, wher' 
S:_O ... £I}:[tfl .~d_ ~.Jj.J_h .t .he o~_~ital vehicle baseline ... ~.eat !oad~_e~ceed the caeabilit~ 
of the environmental control s~stemJl~Cs~ as defined in the Cluster 
Requirements Specification dated August- , 1969. Changes to the present 
ECS will require level I eCB action. ~ 
6. BIOASTRONAUTICS: The Bioastronautics group bas begun to inte rface with 
Hartin Co. as a necessary operating mode since Martin is in the role of 
"integrattngspecialist" here at MSFC for AAPO and also concurrent ly 
sat t sf i esa ilpr-ime ex'pe-rrmerltsH"Tespons i b iii ty role for MSC AAPO. Consequent I y. 
we do expect increasing contact with both these sides of the Martin 
organization.~ 

Ed Buckbee
Translation
K.H. Can we count on this thing for the nuclear booster in a manned Mars flight? Weight? Power requirement? Does it work in zero-g? How would it fit in a nuc. booster? B
[re hydrogen reliquefier]



NOTES 9- 2- 69 Heller 

~r-9 / 'l.-
H-ALPHA SUPPOR T FOR NRL ROCKET FLIGHT: 
At the request. of Dr. Tousey, this week we will support a rocket __ 
flight of an engineering model ofO-ne--of his-ATM X~ uv spec'trograph~ 
by making simultaneous H-:-alpha photographs at our solar observatory. 
This will be a .fl.are flight with ESSA ;urnishing the flare-alert launch 
signal which we will receive directly through the ESSA network. Post­
flight data analysis will corr elate the X- UV data from the flight with 
our H-alpha data as well as H-alpha data from other solar observatories . ~ 



NOTES 9-2-69 HOELZER 

/0)'1-

Negative Report. 

: 



NOTES 9/2/69 HUBER 

~ ?9/'L-
Nothing of significance to report. 



9/2/69 HUETER NOTES 

Jf9/'-. 
No submis sion this week. 

". 



NOTES 9/2/69 JOHNSON 

't f-:3/ L 

OART Supporting Research Programs - Most of the OART Program 
Offices are reviewing status of the FY -69 programs" and revising FY -70 
plans. Mr. Lundin has completed a "top lev~l" review: _C?Cthe F.Y.: _t_Q_ 
plans wlth several of his program directors and has recommended some 

- revlslons. The $eneral direction in which these revisions C;\ppear headed 
is .toward "nearer term" applicability 9!,the research output - - with a 
very strong slant toward the Shuttle in those areas whlch "are applicable . ................ ..... ----_ .... :_... .... "'--..----- -... .. 

Ed Buckbee
Translation
B.J. What do you mean by that? B



NOTES 9/2/69 MOHLERE 

t~JJ2.. 
DEVELOPING INSTITUTIONS PROGRAM. We have been informed by 
the Office of University Affairs, NASA Headquarters, that Talladega 
College has been awarded a grant under the Developing Instit~tions 

'-Program. This means that a total of $114, 781 has been awarded 'to the 
- ' p-;~dominantly Negro instituti~-~~ii-l ihatph'ase-of th~ p;og~'a~- f~'r- ~hi;h 

MSFC has cognizance. Originally the amount earmarked. for MSFC was 
__ $75K but was r~y!_s _«::g up;;;ard.bec-ause of the sig~ific~~ce of a number o{ 
~h~ proposals. For the ,mos~ part, the proposals concerned ~.sic research. 
For your information, the grants are listed below: 

Alabama A&M 
(Dr. Geor ge) 

Oakwood College 
(Dr. Coope r) 

Talladega College 
(Dr. George) 

Tuskegee Institute 
(Dr. Erdey) 

Tuskegee Institute 
(Dr. Reames) 

The Development of a Computer Code for 
Predicting the Neutron Reaction Cross 
Sections and Gamma Ray Spectrum in 
Certain Radiation Shielding Materials 
and also in Nitrogen and Oxygen $22, 716 

The Synthesis of Ninhydrin Analogs for 
use in Identification of Amino Acids $24,829 

The Effect of Surface Conditions on the 
Work Function of Insulators and Semi­
Conductors 

Adapting an Amtran Terminal to " 
Graphical Network Theory and to 
Develop Software for Adapting 
Amtran to the IBM 1620 Computer 

Research In the Growth of Insulating 
Magnetic Crystals Involving Second 
and Third Transition Metal Ions 

$18,985 

$2'3, 750 

$24,501 

Ed Buckbee
Translation
$114,781
[Dr. vB totaled grants to Negro institutions in Alabama]



NOTES 9/2/69 MOORE 
~r~J~ . 

DRY WORKSHOP ATTITUDE CONTROL SYSTEM: Reference is made to my note 
of August 11, 1969, and to the action item you gave me during your visit to the 
Laboratory on August 26, 1969. S&Eis prepared to recommend , CLcfr)'. ,WQ~ks.hop 

~ .a!!,it~d_e ~~nt:r0l , system configuration for PM, approv.~I~ A meeting will be arranged 
during tFie week of September 2 - 5 for th is purpose. 

Since the dry workshop mission requires conti~,~o_us_attitude control by the CMG's 
during the_l'!"anned and u~manned .phases,_~~o .~aior .~~anges to ,the wet workshop CMG 
attitude control system _hav_~ . to be incorporated!. One of the changes is to-.m~~e th~ATM _ 

_ digital computer redun<iglJt.~ The digital computer is mission critica~ on the dry work­
shop mission since-ftis required to perfC?r~ , !h~, ~,':Jt~~atI~, gr~Yfty, g~adient desaturatio,.!l 
_calculations and maneuvers ,during unmanned periods and is ~Iso in the stabilization . 

JooP during CSM docking. For the wet workshop, the CMG control system was designed 
only for the ma~n,ed phase when astro~auts were available to back up a computer or 
other system f~ilure. Stabilization' during CSM docking was accomplished by a separate 
workshop attitude control system. The ~~cond required major change is to incorporate . 
a degree of automatic switching (rate gyros, sun sensors, etc.) during unmanned phas,~s. 
Of course, this feature will also be available during "],anned phases. The redundant ATM, 
digital computer configuration in our recommendation wi II fa,ci Ii tate the implementation. 
~f these requirements. \...//,. " , -.. 

With the above changes to the CMG control system, the next logical step was to 
consider the el imination of the CMG analog controi computer ,and extend the use of 
'the avai lable digital computer. Elimi~ating the analog computers e';cept 't(;r 'fhat· , -

-portion which controls experiment pointing (Vernier gimbal) r~~ult,~,_iQ ,9 .. ,slig~tly highE!r 
~~li.c:JbiHty predicti~~ . and ~~.!:.eases overall test and ch.eckout requirements. V--

Our decision to recommend this attitude control system configuration waS made with the 
knowledge that proper elements of S&E and PM are ,evaluating 2.~~jli~nat requirements 
such as_e_arth., pointing. ~nd satellite communicati,ons experiment~... The potential results 
of these studies were included in aur evaluation and in the sde~Jton of the recommended - .-- . 

system. ~ 

In addition, S&E is proceeding with studies to determine the impact on the control .ood 
display panel and other subsystems which are necessary to satisfy the dry workshop 
requirements. V · 

.' 



NOTES 9-2-69 SIEBEL 

~ f~) 2-

1. Proposed Space Experiment - Maintenance and Repair 

Central Systems Engineering called a meeting to establish a 
Working Group to define an experiment for OWS-2: ' .. 'Maintenance 
and Repair on a Space V~hicle." · The experiment wili-;';s'e-the --- -

. r~~~traint ,- bonding tool, and mechanical tools being developed in _....... - . -- -. - - . 
this Laboratory. y' -

2. MDA Insulation 

Astronautics Laboratory has investigated the MDA insulation 
system and has recommended a replacement. qf th_ELPQly_~~t1'!~n~ 
.red foam spacer material to reduce the potentiC!t~usting problem. 
An agreement was made and approved to use a nylon net as -_~_ --­
replacement spacer material. Due to this deCision, we have 

'-removed the insulation from "'the MDA thermal vacuum .test module 
"a'nd< wil~b.~~_!!:~s.ilat~~g _the f~Hik almost i~mediatelY • . ~. -- . ... 



NOTES 9/2/69 SPEER 
jf";3j"L 

1. AS-50? TLl GO-NO GO Criteria: We are working with MSC on a I 

further relaxation in the S-IVB!IU GO-NO GO criteria for TLl burn. 
lfa-~"e'don "nowha'ving- lncreased- flight 'control -confidence- in-safely· -
handling an S-lVB cutoff at any point in the TLl burn, the new criteria 
.'You1d permit atteIi.~pting 'I'Ll under any malfunction condition~ unless. 
there is a catastrophic risk or we can definitely say there is no 
~ignificant chance of achieving TLl. With the reduction in in~'i-~·u­
':me~tation ship support there is :'::0 real time telemetry cover.age of th~ 
, restart pre-ignition sequence ~m the no~inai-azimuth for ihis m i s's i on, 
and therefore I}-.S> way_tq d~tect most of our present NO GO condi tions. 
We expect that th~" proposed ~~-~ '~-~ite-ria-'w'ould eii~ina:te t h e present 
,NO GO conditions identified in the mission rules. V 

2. Review of Reductions in MSF Network Support: Rocco Petrone 
has scheduled a meeting at MSC on 914 to review the propos e d 
reductions in the Manned Space Flight NetwOrk-'(MSj~:;N) amoll"g the 
'MSF Centers' Operations Manager·s~---si;;~~ th~se propose(rre'd~ctions 

- r 'epi:esent a major step; Petrone/phiilips want a complete review 
prior to finalizing the arrangements with Office of Tracking and Data 
Acquisition (OTDA). We are informed by Headquarters that the 
_g~.rpus Christi, Texas (TEX) vv'ill b e deleted from the MSFN instead 
of Guaymas which is acceptable to 1-1SFC . V " ... . ' ... ,, ~ ~. 

3. Apollo 11 Early Apollo Scientific Experiment Package (EASEP): 
We have learned from the MSC Experiments Systems Branch that t he 
E,ASEP is essentially inoperable at the present time although inter-
~""'''''. ''' J.Jo.,, __ ~ .! ..... ~ ...... _ ... ;:., . ,.~ "- . -- -_ .... - ... -_ •• _ .... --.o ~-. ___ """--- ' - " ... _..--- .-_ 

,!'llit!~}~~ short periods of data are received. The ~~~~.~_pf t h e problem 
is unres 'olved but is ' refle'Cted in an lnabii'lty of the package to accept 

~~,~.-. - "' -"-' -.--- -_.... . ~ - -- -.- .. .. ....... ... -~-- ...... -------. - -- .... ..,.... 
...... gr.<?und initiated cor.::nl"!l~nd~~:. It was expected, and has proven 

necessary, to level the package periodically vi~ ground command to 
compensate fo;-.~~U~·. -· Since it is now impossible to correctly level 

·· the exp~riment, the data received-Is g~'~eraliy iJlval~<J. V ... 

, 

f V 



NOTES 9/2/69 STAMY 

;('3)1.-
VISIT OF MIKE COLLINS TO NEW ORLEANS: Plans for the city of New 
Orleans to honor Astronaut Mike Collins tentatively include a visit to· 
Jhe MichoudAssembly Facility at lO:OO-a.m., Saturday, S-eptember-6, 
1969. Mr. Bryan Duff, Public Affairs Office for the Manned Spacecraft 
Center/Houston, is coordinating Collinst visit with city personnel. V 



NOTES 9- 2- 69 Stuhlinger 

No subInission this week. ;fjj'L 
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NOTES 9/8/69 BALCH 
j/f;):J . . 

Many MTF employees are still occupying temporary housing as a 
result of Hurricane "Camille rr) and ITIuch remains to be done. fo re store 

their normal living conditions, but yer)' few _?-J~ ~b~~~_~~: o.!.!'l_~y~)~..' and 
r..!!10_r .ale. appears to be very good. 

- --- . '!! 

All rnajor systeITIs are back on line, and operatiol~s a~~ nor~.al 3r !lear 
norrnal in ~l~~~e_as._ V--

"""' 
·S-IC-12 - The sta,gc contractor has !evise4 the stage processing - -- ---. -' -,.. ------
schedule due to the downt"iil".'le caused by Hurricane "Can1.ille" and 
the nUluber of tasks yet to be completed prior to static firing. A 
propellant load test is now scheduled for 10/15/69 and 10/16/69, and 

__ .static firing has been rescheduled froIn 10/9/69 to ~[?}l69. ~ .. 

LS--II-= 9 - ·Stage is in the low bay of the Stage Checkout and Storage 
building. _:p~eyious plans called for_~~iprnent of this. stage to Seal 
J~each later this month, but it is now ex.pected to be _stored at MTF 

~ until January 1970) ~nd then shipped t~._ KSC. V 

S-II-10 - §tatic firing is scheduled for 9/26/69. ! Although this 
schedule ~ould be impacted by proble~~~·--ti;at -~ay arise as SystC1TIS 
and facilitie s are brought back to norrnal operation J there arc no 
definite constraints apparent at this tiIne. v -

5-11-11 - Stage departed Seal Beach on 9/3/69 and is expected to 
arrive at MTF on 9/16/69 or 9/17/69. 

We are still takJ.ng an acfiye ' part in the long-range recovery planning 
for the adjacent Gulf Coast cornmu~itie s·· ravaged by Hurricane . 

"Camille. IV 



NOTES 9/8/69 BECKE~ 

j-fJJ] 
SPACE SHUTTLE - ~1razek 

The Space Shuttle Configuration Evaluation Board met at MSFC on September 4, 
1969, and heard presentations by the evaluation task teams 0 The Board reduced 
the large number of configurations to three basic classes. Results of this evalua­
tion· wili be presented to the 11al1age~entCouncil -Meeting next week. Y'. 

SPACE STATION - Brooksbank 

The McDonnell Douglas Aircraft Corp. Phase B Definition Contract completed the 
aI?p:t;_~val cycle in Headquarters September 3~ _It was mailed to the Center and 
received in Mr. Davis' office about noon September 4. The contract was placed 
in the hands of the local ~lcDonnel1 Douglas representative, and he offjcially 
acknowledged receipt. We have an ~~plementation date of Septelnber 4.. V 



NOTES 9/8/69 BELEW 
R . 
~!JIIL 

:l FJ/3 
DOCKING IIARD\VARE MEETING: MSC has scheduled aJ2~~ing 
Hard\'(..~~·~,. Mecting at :tv1SC with special en1phasis on checkout for ' -------.. ~ ,. 
Wednesday, September 10, 1969.\..--~ 

A CE o MAINTENANCE AND OPERA TION.: _.MSC has agreed t9_pe! f.<?rm 
n1.aintenance and operation of the, MSFC ACE Station. The staffing of -

- this st';tion:-\v{n be nlainly with' GE personncl. 'l;,.-, '- -~ 

COMPONENT DEVELOPMENT AND QUAL TESTING: Con1.ponent ~ 

developn lenl and qual test.ing continues at MDAC-ED. The voltage 
regulator and thermal capacitor developrnent tests have been satis-
fa ctarily cornpleted. Fixture leakage pro blcn1.s continue to de la y the 
start of the tunnel extension qualification test. \--// 

UNM}\.NNED OPERATION OF ATM EXPERIMENTS: The ATM P.I. 's 
,attende d a meeting on Septclnber 3 to input their rcquir_e ,ment§ for - -----p ._.... - - . --- ... - .... ~- ,-~~ 

linlited operation of A TM experin1ents.)~ ~he unmanned. po.rlion ?f the -., 
Apollo Applications Mission. It was agreed that Marshall \-vould revic\y 
~e requirenl ents and decide \-~.5~ ... ~operating lnodes were re_~~onable and 
within the realm of acconlpli~hment. Impact analysis of the' selected - '- -
modes would then be accOlnplished .lor presentation to the 1v1SFEB. v--

s -. HABI'I:AB1LITY SUPPORT SYSTEM (H~~J: The Habitability Suppo-n t: 
System fl-ISS) Prelin1inary Design Review (PDR) Pre-Board Meeting 

_ha-s been- r..ezscheduled from Septcnlber 23" 1969, to SeF>tembe-r '~ ll and-J-2, 
1969 r in order to provide early direction to IV1DAC-vVD . v---



, NOTES 9/8/69 BETHAY 

7 J~9 ) 9 
OSSA POP 69-2 NEW START ADDENDUM - The addendum to the OSSA 
POP 69-2 containing estimated requirements for potential OSSA new 
start activities of interest to Mar shall has been prepared.. The new 

,--... - - - . 
start data was submitted in three categories: Planetary Exploration, 
Bioscience, and Physics and Astronomy. The Planetary Exploration 

.:- -

category is the Outer Planet . Exploration Program as discussed with 
Don Hearth. The Bioscience submission contains two areas of interest: 
(1) A bioscien<?e package for the Dry Workshop #2.' . and (2) A bioscience 

- . grouping to be flown with the Space Station. The P,hysics and Astronomy 
Program contains t wo orbital physics experimen.t~ and astronomy missions 
which are l !1 accord with current OSSA and Planning Steering Group . 

. advanced planning. All workshop payloads have been assumed to be 
launched separately on experiment modules. Experiment module costs 
have not been included since the definition and development responsibility 
is that of MSF. ~ Four flights for the High Energy Astronomy Observatory 
(HEAO) are costed with the HEAO liB II containing new experiments and 

-" ptanned as a reflight of the "A" mission spacecraft. The General 
Relativity Experiment !s submitted as a new start in FY-72 (continuing 

- SR&T activity in FY-71). _.This flight would be flown .irL,conjunction with 
_ I?rY Work~hop #2. Total estimated requirements for these new start acti·­

vities are shown below: V-

FY-70 FY-71 FY-72 FY-73 FY-74 FY-75 & Runout 

New Start Submission $14.7 $127.0 $267.6 $300.3 $285.7 $1,063.8 

The transmittal letter states that if one or more of the recommended programs 
is approved, coordination will be required through MSF prior to implementa­
tion at thi s Center. V 



NOTES 9-8-69 BRO"VVN 

fJ0/9 
F-l Engine -. Investigation of the 'sequence line failure on R&D engine 

-. -' "111-3 at Edw~n~is AFB' di'~~u~ ~~d: in the 8-25-69 notes indicates a 
- 1 • . .. a..... 

-f~.':l}ty fillet weld~ as the n'la:in contributor to the failure. Five 
additional lines were welded the san1.e day. The two lines applicable . . . 

to produc tron engines have been X -ra ye~l at MTF and MAF and ar e 
. ·safrsfa·~to~y. ~ .- _ .. , .. . -- - , 

Engin~ F- 6066 \vhich was contaminated on S-lC-IO and sent back - . . -- . 
to Canoga for cleaning and r efurbishluent is in the final stag es of 
reassen'lbly, COlupletion is expected the first of next week. v---

. 
. . 

J -2S Engine Procurel'nent Plan - The E..!.ocureluent plan for J -2S . 
qualificat~on was approved by MSFC on 8-26-69 and transmitted to 

-NAsA Hea~ql1arters. Sid Cariski's office transrnittecl copies to 
reviewing offices on 9- 3- 69 and asked for con1n1ents by 9-10- 69 , 
which is tI:e D&F approval date we requ.ested. V 

Our urgent need is for approval of authority to negotiate. Unless 
we have '-co~pleted negotiations- by 1 '~. :. ~.5.-69 we \~illb-~ f9r~ed into 

--..-- - - ~-... . ... .. 
.-tJ~~ position of terminating J -2S developITlcnt in order to retain 

_. ___ s uf!i ~~_~!lt _flll~d)qg jC;:ll: tl1~_9.B ex..aJi.9.D-c;tl ,q. nd Hight s uppor t I' equir ements 

of ~h_e J -2 §ngine for t~~fg~~.l.o. g~~?grarp. V-

-. 



NOTES - 9-8-69 - DOWNEY 

~ J~:J19 
1. EXPERHvlENT 1vl0DULE CONCEPT STUDY: The experirnent 
definition portion of the study (Task I) has heen cornpleted and the 

" results revie\ved by appropriate NASA elements, including OSSA . 
and OART:. Dr. Rod Johnson, the Headquarters rnanager of this _'" 
effort, indicated that he }Va~ very pleased _,with the~ask 1Jesu~~so 
The _contractor (General Dynarnics/ Convair) is proceeding with 
Task II (identification of experilnent module systerns and operational 
requirernents). The ~xperiment Module Study is under the general -
auspices of the _Space Station Task Tea~ to assure that .appropriate 
interfaces are established between the Space Station and the Experi-
ment Modules. Ir 
2. HEAO- PRESENTATION TO ASTRONOMY MISSIONS BOARD: The 
HEAO concept "vas presented to the Astronomy Missions Board on _ 
September 5 by Mr. Halpern of OSSA, Dr. McDonald of GSFC, and 
by Mr-. Dailey of PD-MP. This presentation was essentially the sa~e 
presentation which was made to Dr. Naugle and the OSSA Prograrn . 
Directors' on August 21. I will provide additional details as soon as­
we obtain- inforn'1ation on the AMB I S reaction to the presentation. D-r. 
~l~{augle has not yet released the HEA,O Announcement for Flight 
.--Opporttm~ties to the scientific conlHlur:ity .. ~ ' 

3. OSSA ~NE'N STAR TS: Dr. Naugle is hold ing a series of FY~ 71· 
"new start" meetings \vith his Prograrn Director s. r under stand 

..,.-- .;!'-~ - , 

that the o:bjective of these meetings is-= to trirn down the FY-71 new ; 
.. --.. '~~start eff~rt peing proposed by OSSA -t6 match (wi thin- r -~a;onable --~ 

lirnitsLeipected FY -71 funding o It is "obvious that. OSSA h,as R.ropo~e.d - '- '~ 

-:."'"" ~2Po!~. ~eveloprnent starts in FY -)1 than the expected funding 
:..~_-::.. -a-yailabili--ty vYill9-ccomm'od'ateo _ r" beli~v~, -o'f the ITlajor pr-eg!,-a:-ms ' IN 

'>---=---, -.-- - •. - . - -.. -_. -11 -

I ~ .~ , which MSFC is interested, the -~EAO, _ the Outer Planets Program, 
and ,ATM-B have K~;rly .. gq.9d .cl1~,n~~s_.9L surviving o (I assume that 

,. r ~_ ... _ .. ,.. ............ ___ ~ 

.. --ATM-·F~ill be funded by MSF under i_he AA PrograITl rather t1ian- , 
by OSSA.) ~ 



NOTES 9/8/69 GEISSLER 
" ..-/ . 

1 19/ 3 
1. HEATHER 8ATEIJ,ITE TRACKING PROGRA.M: The ' Uni vcrsi ty of South Alabama has 
:requested a copy of our weather sa~ell,ite tracking program to use ....,ith . their 
new tracking '--e'quipment. The uni versi ty had been informed by Goddard SFC to 

- -conta.ct MSFC to obtain the program for look angles for the tracking of vleather 
satelli tes. Action has been taken by our Aerospace Environment Division to 
send this program and a description to the University of South Alabama.~ 
2. ESSA - HEATHER BUREAU SUPPORT BY MSFC: Dr. Cressman of the Heather Bureau 
has ~.sked us through t.1r. Robert Turner, MSFC ' Meteorological Coordinator, to 
use our MTF Weather Station in support of the ESSA "'eather Network to temporarily 
replace the ESSA Upp~r Air Station at .Bootsville, La., which - while being 
"hurricane-proof" -- was damaeed during the hurricane by high water. _Jle . .ha.ve 
_~.greed to assist ESSA until their Bootsville "station ' is operation~~ !::~ai~.!.. 

This assistance will be for approximately ten to twelve weeks. Y 
3. ~LINGSHOT !LUNAR I MPACT WORK: A lunar targeting program has been developed 
for the urnvAc 1108 and is presently in the checkout stage. The program is 
designed to target spent launch stages on circumlunar flights for disposal 
into helfocentric orbits or more specifically for lunar impact at a prescribed 
iati tude and lon"gitude on - the lunar surface • Tentative nle,ns here are for 
~IDploying this program in targeting the S-IVB/IU for lun~r impact on AS-507 
and /lE-508. On the former flight t Headquarters has not as yet requested 
lunar inmact. ~ . -- . ' " 

'- _ ' 1. 

q:- 8-I1 ULLAG'F; SY8TE11 DELETION: At our request, NAR has run B. simule.tion to 
inVestigate the effects of_ deleting the 8-II ullaf,e rocketf?, recently d.ecided 
on for AS-509 and subs. t on second plane separation. Tl}e __ ,re§!l).ts . Jndicate . 
no problem. v-=- T' 

" 5. AERODTIiA.M1C \.,ORKBENCH LOH PRESSURE TESTS.: The vacuum dump tank of the 
mothballed shQ(k tunnel has been fitted with" a pressure-tight access door,. 
steel grating and bracketry in preparation for the low pressure test phase 
of" the aerodynamic workbencl-t, MSFC Experiment No. M507. Tests at ambient 
pressure with a modified unit (heavier motor) are in progress at present. 
This work is being carried out by our_ Aerophysics Di visionJn support of the 
development and implementation of the APJ> gravity substitute workbench 

_ experiment "Those principal investigator is H,r. Randall of HF Laboratory~ V 
6. foDUCATI.O!'fAL ACCQl;PLISHMEN!': The l~~X.....9r_ Scienc~ _.df,?gr~e_Jn _ Ma.th_~m~_tJ.cs _ 

_ was awarded to MI. John ~. , Moore. of our Mission Planning and Analysis Division 
by---Vanderoilt--Unfversity on August 23. The degree was obtained through the 
lvfSFC Graduate Fu11-Time Studies Program. V--
7. SEMINAR PARTICIPATION: Two employees of the Astrodynamics and Guidance 
Theory Division participated in- the Technical Seminar on Guidance and ControL 
sponsored by OptimpJ Data Corporation end held in Huntsville on August 25 and 26. 
Mr. Hugo Ingra.n presented "Ntmlerical Problems Associated with Optimization 
Theory," and Mr'. 'Hayn~ "_ Deaton filled in for a last-minute cancellation by 
Dr. Battin of MIT with "Saturn Guidance as Applied to Rendezvous f-.1ission." V--



l'iOTES 9/8/69 GODFREY 

SATURN 
~o»}-iZFY ,~ 

9Jt:9/3 
1. Quality Program Requirements: Mr. Grau pointed out in his 
not·es of September 2, 1969·that -our Quality _Program requirements 
are ~ot a~ d e~9-nc1ing as ~hose in~s~X ;~; Pratt and Whitn~y'-by -ajr~~ 
-craft -~;n-;{acturers buying jet ~~gine~·'-· Tl~e n~te also inipllec.Cthat 
' ,ve -a"t'·MSiC· may no'j; b'e--p~ying enough' for Quality. In all probabilit 
x...--. "-, .-,.-~ - - . . , 
. we are- paying consiperably mo.reJor Quality requirements than the 
~aIi;craft manufacturers pay in jet engine procurement. The proble . ), 
is inJlOw .... we buy our Quality requirements. The NPC series NASA /cl 'r 
Quality documents require extensive documentation and.EEi~~._G?yer 1- . '"jr':'l(! 

ment approval of al1 the contracto;s' plans. This forces the contra - f''''' } 

"-to'; -to ant_~ip~t:~ _wflat the Government may want, anq. p"riceJ:~~1311~!y tilr CCHllll ~.':f· 
high to be saf~. The type of testing which Mr. Grau mentioned in ";:) 

- his -;ote; i~' ~ -su~iIx. d~clared .;as a requirement in our cOl:..tracts ~nd ....j..) 
negotiated well after the contract is awarded, where we l1'lust pay 

"heavily and arg;-e-f~r each test. In future contr"acts, such as tli~ 
._ Shuttle, the basic tes-t r-equire~cnts should be identified at the begin­

ning of the program, an~_..?riced in at th~~~ __ ~~.m~; V 

2. Saturn V Breadboard Op erations : Currently the Saturn V ~read­
board is operating on tvlO shifts per day. Effective Oc-tober -1, 1969, 

th-e -o-pcration \vill be -reduced to a single shift per day. 
LRV~' .. 

1. The TRW presentation on LUNAGEM l?-st week applied an earth­
proven t;Cflnique to h;l~~-~: ···surface mobility. Ho\~e;er, there was n; 

........ ---._--- .~-

mention of potential de·velopment problell1s based on t le p.racti.cal . 1< 
--restraints we face today on LRV. While I believe c concept is valid';'~ -£. _. - . - _._---_... , 
2:,nd should be investigated for future application, eady application as _ ~" ;-, , 
proposed 'by-TRW-;:-pp~;~";~9Lth'~- ciu·~~!f?~ . v;· --.- - .. ._- ~1~J·:(.'tl t. 

- a. The very yalid proposa1 .. t() use LM r esid.uals. m.ust be .tem_p.ered t!.Ch: h_ /c 
fi ~ - . 
'I rr(r. with our current LM Av concerns. Also, we are prevented today froni. jlci", I") 

CVL '~V " I using excess L1:felectrical pow-;;" for LRV rechar;-e:---m~ch less propel- I':::'(C ,!,)!&!/ { 
SVCC_..:t=, H..'lo- - _- - --_. ---. - -- - 0 ------- ~ 

. £).1 ((I ',l;I.('i }!_1!ts ., . 
he.t'>·' ;s ~ . b. The deployment scheme requires e.:~cessive astro~}00ut .t~me 
' .. ~l' I based on present MSC restraints. They ~vill_ not allow even a manually 
(J IY "C ) • ./ -
I'" . dCI~loyed LR V solar cell. v-

i, ~ ,(·;-:rq.. r- C~ . The cur ~e~lt re;triction on maintaining line-of-sight LM ~~~~~~_e~ 
,,1.11,,' _~~ noLE~X!.!!!l.J:U:ili z~ ti Qrl.,..QL~<;lJ:g e:tr a v e 1'os e -ClTstanc ~~tO t e d .. £ or.1.-..,.Q.N,h..G ~ .. M'. __ ~ 
/Yl IT<--c. .'f". d. Our present knowledge of lunar terrain tells us a ... ~iKl~ificant 
1., r: v'l" • -- fAVI ,..t1\'j:>'s am<.)t.mt of maneuvering \vonld b~ .. r.equired. LUNAGEM performance j?en..?:.l-
/:},. f.J r \ ies ~_sti~3l-PY li~it manem:..e2-·iI?-~_()r:._ ~cie~!Ce _~!.o.F.s.: V 
l.i,e r~ ( lor The developmental test problem s alone appear difficult. Hard 
i\./~'I~~ h' 'J:. uum testingo["-a ,,~ery low plenllm chamber propulsive-:-device In 1/6 G 

c~t~:,;~f ."~/Wir-probably be vcr'y expens~ve. V 
• I", ' I . r . 

A y'c>"1 o.b'L. , 
fu·{t1- ' I Ii' I'St:.'t- • 
d..e5Cr;;,' 

- '? 
~ 

. ., 
( 
r . 
t 
I,., 

Ed Buckbee
Translation
Dieter Grau for comment. B

Ed Buckbee
Translation
R.G. What specific action do you recommend? B

Ed Buckbee
Translation
R.G. After every successful LM landing, there is bound to be some fuel left in the tanks of the DPS! We're not talking about cutting into the Delta V available for the descent itself! B



NOTES 9-8-69 GOERNER 

!lJ-;)3 
NOTHING OF SIGNIFICANCE TO REPORT 



NOTES 9- 8- 69 GRAU 

{J0/3 
No-submission this week. 



NOTES HAEUSSERMANN 9/8/69 

J-J-9)3 ' 
,I 

_. ' 

AAP AtHtude Control Requirements: A meeting was held at Houston wil-h the MSC . . 
AAP Office to discuss the Attitude ConiTol R~quiremeni' and Experiment Pointing _ 

'within the capal3i1ity of thTDry-W;rQop Attih.ide Control System (discussed in the f 

September f Astrioni cs .Weekly NOTE). . ' 

.. - ,- _- . , a -~ The- CSM has the capability to provide"an earth 'pointing mode ~b_Jhe . 
Z axis or the workshop pointing down-'clong ro'cal -vertical (Z/lV mode) •. CSM,lRCS " 

,-prum~J..~e.ingem.en(rl}ay precfudt:: _~sing th,e_CSM for tbis ~?geJ 'and the p~~l)lem~' is 
being studied. _ _ _ __ __ _ - - -' . 

- -;:- . 
' . ...... - - 7-'- - NO - " ,".: .. - _Y.-, ---' .... -

-..-- -' .- _ . 

. _ ' f> ~ -The"Dry Workshop Attitude Control System (SVW'S) does not include a _ : 
-"'.: .... - -design requir-ement 1'0 provide an 'e'arth pointing (Z/lV) mode; howevelr-

I 
.if ,th~~ -

-c~pabili_ty e-xist-s/ the Z/lV mode 'would be used for _.!x?th the-eq.,r.th res_o~ur~esGxperj :. 
'jne.~!_an~ __ ~~~ing CSM re·n~ezv~us •. 'C_ --, • • • . ' _ ,', _ 

. -... .... __ ._._- ..... . - . 

c. The impact of not, provi ~H~g the Z/L V mode for ' rendezvous is: .' ,_' .. 
---,.--..... -.---- ~. ----...,;; .: .. -- -- .. - ~----~- .. -.- :.- ,'" - _ . 

(1) .Terminal Phase Finalization (TPF) is cdtical.,because of V_HF 
___ -. ' ...... r..9nginQ du~ing _ braking. 

,- . .-~ . (2) Must rely on ground station -solution at Terminal Phase Initiali­
-'--.. ----- - - . zati_on (fpl) ~whf¢h~· is ·n~!-~~ -go&d as ~l1b~ar,d so·lutions- ··~·-:· 

.~ .. . - , - - _. • ~t - - • • 

. (~) The impulse usage "at TPI is greater; however-,- this is a smOlI impat t. 
1- ~ ---~ ... - w - • ~. . --.-~ -- -:~-,'-:~-:~ 7~~ ... ~:; .... -·~ .. - .. ~~-:- .... -_ -. .. - -, : .. -.. ~ -.. -.. -

. _ ~~,-=-___ -_<,:_: d. Jt~appears there will be -~-~me c~pability to provide a Z/LV mode with the 
. '. Thruster Attitude Control System--(T-AeS-) fo-r earth-f. resour ces~ At presen{'/ the studies 
---~irldi .. cat~, -~_h.a! 1~ 'SVWS has the ~a8.~~flit~-!~"accj~ire a~_d h?ld iyn the ~.IOP_':'i/lV ~ .' _ 
~ " mode fOf _q,Lle:a_st' one or~it with~TAe?C3:)~tr~_'.Hn"-g J to approximafely ±- 2°-H minor-- , ~ . ~. 

, .::~~~ ~ __ !'2..C?_C!!fl_c.(Jt·io~~ a.re _ m<?~~_!o.the __ e9-J~ltir:9 .. Cc>ntrol_ ?~stem (PC S). E~pandi ng the size ,: __ , 
. · ;.-~f the cold gas .lACS to provide impulse for this 5<lop-z/lv capability is being ~. 

investigated and the outlook is favora_ble'.- -A firm S&E position is required -~:m the 
SVWS capa~} !ity for this m?de. e~~orto th~ _ basel!':'le meeting on September 17 and 18. V 
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NOTES 9- 8- 69 HEIMB URG 
::1'/-9 /3 

1. LUNAR ROVING VEHICLE (LRV): Thermal analys.es .of the_~~V _are in 
progress. Preliminary results indicate that the LRV temperatures during 
translunar coast can be adequately controlled by pa.- s 's-fve mea~~, (i. e., 

-painted surfaces). After deployment on the· moon, the t!~~~ion _driy~_.~y~t.:z:n 
could. encounter temperatures lower than -40°.f in shadows . during the Lunar 

"'-Day. - The exten.t of the temperature excursion is al!l.n.~ti~n· of time in the_ 
shado_,!\:. Results of a study on extending the emergency operating life ti~~. 

~f the Portable Life Support System (PLSS) forLRV concluded that the present 
30 minutes emergency operating mode of the PLSS could be extended 

c.!.h~ough us~ of additional 02 bottles connected to the back pack by fle~i?le_. 
lines.. In addition, . the studies indicated that I?-n astronaut would be adequately 
~~ooled ' by this 02 flow for times in ~e order ~fl~' 1 /2 hours with metabolic 
rates experienced on Apollo 11. V 

' 2. reM PARTICIPATION IN SATURN V WORKSHOP STUDY EFFORT: 
IBM doe~.~E! presently have contractual authorization 19£ a!ly' .effort .to support 
AAP orientated missions. The Analytical Mechanics Division prepared a 

"'wo-rk statement for PM-IU consideration several weeks ago . . Their initial 
res,ponse was n,;gative. The concern on our part is that interrelationship ''Of 

<'honey'comb structure; lo~'equip;;'~'~~;ds~'ancr vehicle body loads will 

req~ire considerable evaluation~?i.;:~ 3~~J?~,p~.!JQ"r~.~.4._?it!~.:r;=b.y:, E'?~ !.~n 
2L~P~~.c.o~~r;;tc~2!'.!. ,., -. . . 
3. SUMMER FACULTY PROGRAM: Dr. Simpson, from Talladega 
CoUege~ has c.ompleted his summer assignment with our Materials Division. 
We were well pleased with his work and he indicated that he may submU a 
proposal to us for work that can be done at Talladega College under the' 
"eIIJlerging institution" that is managed at MSFC by Mr. Kent. ', ...... - - . 
4. PERSONNEL: Within the past several weeks, 3 mechanical technicians 
froIn. our Test Division suffered heart attacks and ~e 'stiifin-"the b.b~pit"al - -
(Ki~g-- age .43; Rooks - age 44; Gatll'n -- age' j ·4). 'Natur~lly ~u~ '~ai~ .~ 
concern is for E~pid and complete recoveries for the men, but this also led 
us to' make a _,?ursory review of our technician work force status. The 
results indicate that of the 189 man technician work force, 44 have some 
~hysicallimitation, (e.g. heart· c.o~di~~~.?~ ~?, e~c.J :;- ·· ~-' ' ..... ., 
5. ORGANIZATIONAL MOVES: We will -begin this weekend with the move 
which will locate Central Systems ' Engineedng '.in. btiildin,g 4610 arid our 
Propulsion and Thermodynamics Division in building 4666. II'" 

Ed Buckbee
Translation
Lee Belew for comment. B
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1. LUNAR EXPERIMENTS: Dr. Marcus Langseth, Principal 
Investigator on the ALSEP Lunar Heat Flow Experiment (Apol~o l3), 
has asked if Jim Fountain of this laboratory would make ,conductivity 

" measurements on some glas s beads for him. The measurements 
would be' ~sed as a cross-check on the A. D. Little calibration of the 
heat flow probe. We are -~'onfident that we can do them and do a good 

- 'job~ , so je a-gr~~d to the program ~, Dr. Langseth also mentioned the 
possibility of measurernents on the Apollo 11 core sample. However, 
he seemed to -think ~here would not be enough material for us to use 
(we need about 100 gms) . A more likely possibility for the near future 
will be to make measurements on ~ simulated sample prepared by 
Langseth based on the ,.constituency of the core sample. We think the 

_rel~t~~,!l~h.ip _:w~~h ,Dr. ,L~ngseth will be 'int,eresting and' ~_:.~~!~~~.!---_p.nd he 
will be \~_~!P'!u! in our ge tting '~ orne lunar _ sample s_. v---

2. SOLID STATE PHYSICS:' Our 'Solid State Physics Lab was 
visited this past week by_ Dr. A. Schar~ann, head of the Physics 
Department of the University of Giessen, Giessen, Germany. 
Dr. Scharmann has done considerable research on luminescence and 
other properties of ZnS. We discussed with him our basic solid state 
program investigation of ZnO. Dr. Scharmann expressed great interest 
in this program. He is also interested in making some measurements, 
such as thermoluminescence and thermal stimulated conductivity on 
single crystals of ZnO. We gave him some crystal and powder samples 
to take back with him for this purpose. We will communicate with 
each other regarding the results of our experiments and then intend to 
produce a joint publication in the open literature. ~rhe close relationship ... 

_ ~i~h Dr. Scharmann proves to be quite fruitful. Two of our NAS 
postdoctoral research associates, Wegner and Rehmann, obtained their 
Ph. D. IS under Professor Scharma~n. V- ~'-·' -' . ,'.-

3. APOLLO 11 SOIL MECHANICS DATA: Dr. Co~~es, in his 
capacity as Team Leader of the Apollo 11 Soil Mechanics Investigation 
Team, has s~bmitted the, 45-day mission report and inputs for the 
first .article on scientific results from the mission to be published in 
the Science rnagazine. ~. 
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NOTES 9/8/69 HUBER 1 

- ) a J Y l :J/ ,;) -. - .,/ I ! .~ 
1. . OUTER PLANET EXPLOR.I\TION (OPE): He contacted Nr. Bob Kraemer, OSSA 
Planetary Programs, on September 4, 1969, concerning the status of 
their ' evaluation of the OPE implementation ,plans submitted by 'MSFC, 
JPL and GSFC .. loire Kraemer reported: ' (lY 'Dr. Naugle~_·'t;~,a..:..s. ,::,,_Yiry _impreSSe9 __ \ 
with the MSFC presentation given to hLm here-Aug;st 21, 1969; . (2) Dr. 

~ ~ . , ~,"l.'la~gJ-e ha~_ 's-pecifical~y s~i~v?~' t,~~~~~ . . tr?~s~~ ' !u~d~ng , an_~manp~\'ler ,. '. , " . 
, estimates· are more realistic than,JPL or GSFCestimates; (3) Dr. Naugle ! 

" ...... - .... -. . . .. .. ! 
wants to .do more business 't;\1ith HSFC; and,' (4) Dr. Naugle's main concern. 
is the fact that NSFC is an NSF Center, and he 'would 'nee-d as'surance ' . 
that manned projects "wuld not interfere 't;vith MSFC manpower corrnnitt'ed 
to the Outer Planets job. Mr. Hearth, Nr. Kraemer, et. aI, 'Hill 
meet with Dr. Naugle 'September 6, to formulate a recommendation to 

~Dr:Palne:~ Hr. Kraemer sa-id he thought Dr. Naugle would personally 
~ decide upon the recommen.da t~.(mJ " andthcii:' HSFC IS 'Gu1;:rent chances for 
'the assignment seem exc'ellent; as far as Dr. 'Naugle ' is conce·rn·ed .. ·· ­
Mr. Kraemer said he woul<!, continue to keep us informed, -so far as 
circumstances al1ow. ~' 

_.-* \ .. ... ...... - . .... -~ - - ' ... ... . , -

~ _ 2.. NUCLEAR ENGINE TEST: The nuclear x.~ ,eDg ine ,w~s t~,s .~e:d . fO,r , the 
last ,time on August 28, 1969, at tne-Nuclear Rocket Development j " . - .... -. _. ' . .- - ... . 

Station, Jackass Flats, Nevada. The test consisted of t\vO startups 
to intermediate Pmver ('" 600 }om). The high specific imp~Iseramp---;' 

l~ -.-

- , mode \OlaS utilized in both starts to bring the chamber tempera cure to 
·4090o R. The in termed ia te power holds for the DvO runs 't;-lere 3 minutes 
for the firsi, - and 4 minutes for the s-econd. Testing was terminated ' 

- by the exhaus tion of--the -heli~' 'supply -use'd -1n the al titude s imula tion 
,equipment. The XE engine 't;vill nm] be removed from the ' test stand, 
since an underground nuclear test .is scheduled at the AEC proving 

~: ", grounds- in. the near future. / ' .:_, ~ ~ '::: ".' ::-: ':.- ' ~ :_: -::~ : '.. ::::; , f ' ~ . ::: .~ , :. :::. ~ • 

. ; 
, , 

~ .. .. .. :,.:, _ -; i"" :-;'::-r: i" L·f~l..l a se~ C' l .. ~ ~ . - - ; " : , ~ ~;".~ 

: ' -. 
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9/8/69 BUETER NOTES 

No submis sion . 
il))') 



NOTES 9/8/69 JOHNSON 

OAR T Funds Withdrawal - OAR T has initiated action to withdraw' about 
$185, 000 of FY -68 authority'" The fund's affected are' in the Prop~lsion. 

- Engineering-Activity account "'and had been earm~rk~d for propellent buys. 
-The residual developed because of late deci'Slons (May-June-July 1968 ~ 
time frame) by Headquarters on the precise levels of effort and content of 
work to be accomplished in continuing the Aerospike Engine research, --

' low cost Solids - SIVB vehicle--research being considered competitively at 
that time. V 

Funding for the required propellents will have to be covered by the FY -70 
authority. This will result in some reduction of the planned research 
effort in support of the Shuttle. \,.o-~--

NERV A Engine Control System Meeting - SNPO - Cleveland is initiating 
the effort to design the control system for the NERVA Engine. Personnel 
from SNPO - Washington and Cleveland - met with MSFC per~onnel on 
September 4th to investigate the pos sibility of obtaining control functions 
from a standard (or advanced) IU rather than developing independent, 

- sfand =-ilone control systems. MSFC personnel agreed to have the possi­
bility of accommodating the stated requirements in the IU investigated 
and to .Er0..YJcl~_ 9-ata to SNPO,-C for comparative cost analysis. IBM is 

.currently engaged in a study contrac't ' for "the"Center'. - -This -new effort will 
" be made a 'part of that work. 'r " -'-"'~'-- ' ~~ .-, -.. _---



NOTES 9/8/69 MOHLERE 

t~9)/ 
Nothing of significance. 



P 
NOTES 9/8/69 MOORE DS ( I~ 

DE~INITION OF AAP It 1 STRUME~~lf(oN AND COMMUNICATION SYSTEM: 
A~t~! ?~, ~ cs _La~ora!~-r~as arrLv.~iL2.~;a,","p~osi !L<;m .. on the ~Q2~S necessary to implement 
the ~ir.l .. wor!~l-t9e..l n~!r,~enls!!1.2!!.2..'}~"", SO.TT,,~r. i£~!i.<?D.2Yl~~,~equ i rements . Briefly 
these charigesare: ' 

ATM - Modification of the simplex RF command system to a redundant 
~ .~. "---"0· _,....... ~. ~. ~ _""""-_ .... :o..~ _ __ ' .___ - • .....-. ..... 1M .. 

command system. . . 

~ . Addition of television system hardware to route both OWS/ AM/MDA 
~ - ~ .... ---- .... -- .... '"------- - ----_...... .. - -

and AT M cove rage to the C SM down link . 
.. ~ .w.c"_ "., _. _ .... . ~~. __ ____~;:I 

I 

OV./S/AM/MDA - Replace present (Gemini) OWS/AM/MDA telemetry sysi'em with 
.. eq~lPjii:~~~rde~ igned .fo~ the ' fO ~rlont~ .. m.i~s~on ,re.qu!.r~m-eDt ~'f the ' 
Scilurn V dry workshop. Portions of this sytem are considered mission 
critical requiring state-of-the-art circuits that satisfy the dry work­
shop single point failure re~u'iremen:ts o. \~. 

These proposed changes are currently being discussed with CSE and PM. ~ 



} .-
. NOTES

c 
~-8-69 SIEBEL ~:/ ,J/h_ 

1. Biological Contamination ~~!tJ6f Lower BodZ Negative Pressure Device: 
At the request of the Mechanical and Crew Systems Integration Division, 
ASTN I we conducted tests on the Lower Body Negative Pressure Device 
(LBNPD) to q~termine the.1evel of contamination occurring when it is used 
in a test. Test' samples were taken before the test, immediately after I .. 

and 72 hours later. In ~ach succes sive test there was an increased 
amount 'of contamination. From these preliminary tests, it has been 

"'--- --

recommended that more accurate tests be done to determine the extent 
of the problem of bacterial growth and that a procedure for a biocidal 
~~P~ be develope~ to decontaminate the Chamber after-each use. / 

• . 
2. Biomedical Experiment: An urgent request for machining a diaphragm 
mold has been received from ASTN. Rubber diaphragms will be molde.d -

'\." --" 
here and flown to Houston for use with the infligbt metabolic analyzer. 
This is part of the biomedical experiments. V ' . 
3. Space Maintenance/Repair Tool Display: At ,the request of NASA 
Headquarters through PA at MSFC, a pictorial ,and descriptive compilation 
is being made of several tools and processes developed by ME Laboratory" 
for use in maintenan.'ce' and repair of structures and systems in space. They 
include Flyball Tool, Spin Torque Tool, Bolt Removal Tool, ' Open End Ratchet 
Wrench, Restraint, Electrostatic Grippers, Stud Bonding I Drill with Chip 

'-Collector I Cutter and Winchester Western. This , information will be 
furnished next week to NASA Headquarters for th~ir consideration as display 

~.. - . ........... ___ ... ~~._ ...... _,.. .... _ ... .-.-t-..1_ .---. '"' .,.. .. .. :-_. _ 

material at the 1970 World's Fair in Osaka, Japan. 'r-~ 
~ .... ~ ... r;o;::.-> -' \ ~- ... ~ ....... ~ ... ~."':.~~.-.. ..-;a,.i.oJ ........... ~~~ ____ ~_,.~ ..... "' ___ . ........ • 

4. Magnetic Hammer: At present there are four requests pending from 
Technology Utilization for magnetic hammer systems. These will be 

'- 1" ... 

honored v,vhen the contracts are processed and hammer systems are 
available. One recently returned system is being reconditioned and 
updated to the latest design. '.L 



. NOTES 9/8/69 SPEER 
. . 'j //-:J)j 

1. Network Reduction Meeting: Ge·n. Phillips and Rocco Petrone 
co-chaired this meeting at MSC on 9/4' and' decided to accept all' " 
propos ed network reductions for future Apollo'·£fights. Elirnination 
of -..~r.?:.t~gua has the hnlnediate 'consequence of reducing the souther Il. 
launch azimuth lilnit frorn 108 0 to 96 0

• (The ~;emaining launch 
'- window varies typically between 1. 7 ~nd 3. 3 hours, depending on 
mission, month and day.) Gen. Phillips expressed some concern 
that these reductions may go too far and ~~~"a.1?.li~hed a,new require~ 

_.!!1e.nt for three 210' antennas (only Goldst~ne exists now); He 
would als 0 pre£€1r retaining ~ t leas~ on~ ~n. or~ ship' {Reds tone} _to 
building a new site at Santiago'for AAP. Additional itenlS of 

- i'fiferest':" MSC has fo~nd it very difficui t to develop trajectories for 
all the nc\'"; i~nar s~ience landing sites. -MSC a.lso reque sts a lunar ' 

- ~ -. I .. , ... ~ • 

~ommunication satellite system .to maintain voice contact on the 
far side. 

'<...."::;".. .. ... 

2. AS-506 Y -Velocity Shift: Reference Notes 9/2/69 Geissler 
{copy attached}. In spite of the observed step function in the 
Y -velocity cOlnponent of the Launch Vehicle Digital CornP':lter 
(LVDC), the Guidance Officer in the Control Center made the 
correct decisjoil-ha'sed on adequate infromation available to him. 
He was pe:rfonning routinely at least five separate guidance com­
parisons, ..0,ur of which were well below the NO GO limit in 
crossrange velocity and only one of which was approxilnately at 
limit. This particular <:ornparison of the L/V and sic guidance 
computers employs a compcnsa tion for an as sumed azimuth error 
of the CM g~ic:lance cornputer. The step function which occurred 
at about 3 sec. mo.de this assunlption incor-;ec't:-Th-;~G~~ida:"~~~ '-

..... .:.. .. .,. 

Officer ~~~e'~v this and disregarded this particular comparison. ""'" 
His recOlnm.endation at all times was ~.go~ ' for, s_econd bur~. V " 

. 3. Space Shuttle Configuration Evalu.ation: This office participated 

, in ,the _ S:p~_s..7.,, §'b~tn.£, C:(;?nf.~~:~E.~~.~~~_~.~a.~lua~ion and provided the MSFC 
co- chairman for Operations 1 Safety and Refurbishment. · Bob Mos er. 

"KSC, is chainnal:;- The e-fforts-~f-th~t~~-k-g·;';;~p-;;o:;e·r~ ~Ca:~p~~rOd.-·~ "" 
' '''' of'a-pPrO~1~;'ateTy1hrce weeks and, even though in many cases ' 

sufficient da ta was not a vaila ble to totally evaluate the das s es of 
-configurations, .a c<?!1f.iguration relatively best suited for operations 
was selected. ii~\vevel'1 it is anticipated that. the P.h(}_§ ~LB Study: -. 

~~~~~_~ill be" r ,~qLli~'ed to finalize the ranking pro.s:.~ s .s V-' 

1 AUachrnent 
as stated (£,1'. von Braun and Mr. James' copy only) 

"' A!)e4 - r-" 



NOTES 9/8/69 STAMY 

. 1'19 /;; 
"Outside Work" by The Boeing Company at Michoud 

Tentative approval was given °to The Boeing Company to use the MAF 
,J.a..c:ilit~e,s. 'to provide s~E~_r_Sjl.::uctti};_~_·.~_;s~~blies to the Litton Company 
who are bidding on a Navy contract for .the DO, 963 class shipo Data 

'- ••• - " --"-' .- ..I 

,presented by Boeing indicates that the size of !J?is contract may be...~ 
far greater than previously anticipated. The Boeing Company has 
been -requested to provide additio'nal det~il regarding the proposed 
plant layout, including details as to the .. time phasing of the installation 

, . 

of additional facilities as well as the decision points at which NASA 
would be required to approve further utilization of the plant. This 

"data will be prese~ted to MSFC personnel after receip.t. At that 
time, we will! determine if full approval can be granted. \,.,..--



NOTES 9-8-69 Stuhlinger 

~f)jy 
ASTRONOMY MISSIONS BOARD MEETING: At the Astronomy Missions 
Board Meeting on September 5, pro George Mueller gave a presenta,­
tion on the Integrated Plan. There was no time for a discus sian between 

'~'l"/ t .Jfi;:~~Fz~.~¥~:p-51 .!~e ~oard;JJ,p'Y~Y.~.~' .... iliyi.l.y:~~~~;-d::~it~---a1 
\JL .-,.) Dr. Mueller had left . . A report on this discussion will be submitted as 

~~,~J.hto4'l"o~~.........-.... ' .~ • ..,;. r q-.-'f . 

soon as necessary background information is available. ~ .. 

Ed Buckbee
Translation
Too bad! B





NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

tJ 0 -rE:~~ 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE , ALABAMA 35812 

IN REPLY REFER TO: PM - DIR October 2, 1969 

TO Dr. von Braun, DIR 

FROM Director, Program Management, PM-DIR 

SUBJECT S-ll A i r Force Quality Support 

Reference is made to subject item in Mr. Grau's Weekly Notes of 
September 15, 1969, and your question about bringing Sam Phillips 
into the matter (copy attached). 

Personnel in my office have looked into this with our Saturn people, 
Dieter Grau and his people, and with John Condon, who is handling 
the matter at Headquarters. From this look it appears that the 
problem may go away at the Headquarters' level, or if it doesn't, 

that :!!.!:. can resolve it without adversely affecting the follow-on 
program. I, therefore, do not think it neces sary to get Sam into .---
this, at least not at this time. 

The Air Force did ask NASA Headquarters to pick up the fifty Air 
Force spaces and people "loanedll Headquarters in 1964 to help 
WOO's NASA-O cover S-II and CSM (nineteen of these are now on 
S-II). Headquarters countered with the proposal that these be 
gradually phased back to the Air Force, but the Air Force has not 
yet accepted this. 

John Condon advises that this whole matter is in the preliminary 
negotiation phase and no final course has been agreed upon. He also 
advises that he will consult with us as negotiations progress and prior 
to any final decision. V:! e believe we can work out an acceptable 
phasedown schedule should this course be decided upon. 

cc: 
S&E-QUAL-DIR, Mr. Grau 
PM-SAT-MGR, Mr. Godfrey 
PM-DIR, Mr. Dyer 



NOTES - 9/15/69 - BALCH 

g/9)~·-
S-IC-12 - Current stage processin::g schedule calls for static 
firing on 10/22/69. with propellant load test on 10/15/69 and - IO/16/69. 'r 

..... -... _. J"." ._.~- -." ..... • 

S-II~- Stage was installed in the vertical position in the Stage 
Checkout and Sto):age Building on 9,1 12/69) and controlled atmosphere 
cocoon has been installed. Present plans call for shipment to KSC on 
1/8/70 .. V -

' S-II-IO - . Stage contractor has rescheduled static firing fronl 9/26/69 
------ "'~ _ .. , "-- .- ........ ----.... ---- ........ __ . • -. - .--.--.. ----... -., ..... - ... - - --- ... ~ -. -- ...... ..-...... ...... -..;I 

., to 9/Z'-1/69. There is sO'me doubt tho.t this schedule can.be supported. 
" but no d(;fi~ite 'col1straini has been ' identified. '/~ 

S-IJ-l1. - Starre is rJow expected to arrive at 1vlTF irorn Seal Beach on _____ t'>_ 

9 / 1 7 / 69. 1/" 

~E _Scrv~<::.~_ C~ytr~_<:.! - In accorda.ncE' with directions issued by NASA 
contract l'ep:cE:sentatives on 9/5/69. General Electric has submitted a 

• - J 

_ propo~;!.l Jr-:T th~~ cO::1t1nuation. ef Gene,l"a.l Support Servic:es ~t 1Y:-_~F dlll'in& 
the p,eriod 10/1/69 through 12/31/69. The proposalanlount for this 

'. 'thre.e-month extension of the present' contract is $_5.!_I5_8_,.9_0Q. 90) which 
includes $93.000.00 Base Fee and $416: 000. 00 Award Fee. It is 
antidpated that the NASA position will be developed by 9/17 i 69, and 
ne gotjcttions are expc cted to conlnlence shortly thereafte r. r"""-

. V 



NOTES 9-15 -69 (BECKER) ~,: i" 
'l/~g);t i ',' 

SPACE STA TION: At the ~~~onnell Douglas Corporation_ briefing 
last week, ::~ ~_tllts of the MSFC inhouse Spac~ Station activity , was 
presented by Bob Marshall.. The acc;eptance_ of the particula;r 
'pr~ ,~entation by the representatives of NASA Headquarters, . the 
other field centers, and the contractors was exceptional. The 
quality of both the material and presentation was highly praised 

<j; r l~ t. JI 1y"the ' auslien<:e~and sev~ral 0 , these groups i~cl;:;-;ii';g-H .. ' e~ciqu'arters ~ 
{j :.!..~~~--(. and KSC have requested t~4expa,~?-edJ~r~sen~ati_~n, ~~ __ given !O" ' 

r " ~f" - them _by Mr. Marshall. ~ ~xample, Bob Hock (KSC) would use 
\..'':-~\.r~~;} t'his presentation to activate and mobilize KSC support to the Space 

.--IJ · Station activity .\~ 

SPACE SHUTTLE: The Configuration Evaluation Board presented 
-its findings to Dr. Mueller and the Management Council on 9-10-69 

~ and 9-11-69. ~~. Mueller redirected the study effort in several 
lj ~ ...... J areas and established sev'eral action items. The most important 

• :.; ~.:~'-!--'. " change was. ~~~: ~E... a .SpaaS~§};ll~ ~i!..h_~!~~e - off weight o. f I 'I. tl t· "" I ~ --- 3 t 35M d' . • .......... - -,..,..-,..,.,. ,. ,,.'- ---'--' u.v"~r, o. poun s. 
j 'l't.(r·,.,1 ,t .."..f "",.~,~ _ .. r~"-' - "-.'=.:. ... .;.~ .. 
• t \. J ..... r 'f ... _. 

t.;Lu~,r$ .5(J 'A meeting was held with General Dynamics/Convair on 9-12-69 to 
t: ),.,1'C, (~;~/J -. redirect their study effort based on the requirements established 
',./ ~ ... _ - ,£- /,,' by Dr. Mueller. A similar meeting is scheduled with Lockheed 
..) {J ( .! on 9-15-69 /" 

f · 'I { , \,.... 
"4 • .,.\t . .. ...... 

I 
.j< 

--..J/ 
LUNAR EXPLORA TION HARDWARE FUNDING: An jpl,~K!:.a~e,~ 

t~_na.r exp(orati<?n. hardware development schedule is being deve10ped 
.... in conjunction with Le.e Scherer's office. The schedule includes 

'" . some pos~ible new starts of small items of lunar exploration equip--~'" 

~ rn~nt, suc·h a;--a- small automated rover, lunar flying unit prototype, ) .I. 
~ . .:..-.; "" ...... -l· J - -. f· '-- r --. - ~ _ - .._ 

t.~~T/"' : }t_E9 ip& \vehicle scien~~ p?-ckage, and a moderate depth luriaT drill ' .' :~::.., 
which can be landed on a slightly rnodified Lunar 1tlodule. Approximate 

~ . ~ . , ,Tun-out fu-nding is $200Ivl with FY 70 requirement of $5. 71vL V 

Ed Buckbee
Translation
Bob Marshall Congrats. B
[re his presentation on space station]

Ed Buckbee
Translation
H.B. I've never understood what's so magic about 3 or 3.5M pounds. B
[Dr. Mueller's desire for Shuttle take-off weight]



NOTES -9/15/69 BELEW 

. 7') 

D :J /Z(j 
if' f:; J / :,-

EVA FILj\l RETRIEVAL TI(ADE STUDIES: A meeting was h e ld on 
Tuesda y, Septe rnb e r 9, 1969, to !"_~i~e~v th~ _ ~tatus of t~h~ A~~M EV!,- _ 
retrieva.l studi e s. A one-G mockup was asse m ble d in Building 4619 
to denl0ns trate the re la bve pos itions 'of the A ~1 EVA ha tch and the 
ATM workstation~ , "and the line of sight betwe e n these '\vorkstat-ion; . 
Visual exarnination of the one-G m.ockup indicates that !!:~ ~M thrust 
~I!.;"'<; ~':lre_interferes with the <:=~ea r .pa th .~etwe .en the ,AM and A ~~1 ~ 
It is also apparent that !_c:_~ation _of the ~.M. 0r. ·A TM wo~l~l_ solve the . 
clear path probleln. A clear path is highly desirable for accomplishing 

~E-vA ~V;;- -.--'----.- - _.- -- -- -

Last week, MDA C completed a : ! ud_L of the hardwar~l cost, and __ 
schedule impa ct for rotating the AM. A study will be conducted 

'st~;ti-ng-tocl~ y, 9/1"5/69, betw een MDAC and the ~1SFC ASTN labo ra­
tory to determine the optinlum method for achieving a clear path 
between the EVA workstations. A ~l~~!l~um cos t and sch e dule impact 

is the ~~jectiv~ . . ,/-

HABITABILITY SUPPORT SYSTEM (HSS): The Habitability Support 
_System (HSS) Pre-Board Meeting was held at MSFC on September II, 
1969, with representatives in attendance fronl MSC, KSC, MSFC, 
MS~Y, an.d McDonnell Dougla s Astronautics Company. The HSS Boar~ 
Meeting is scheduled for September 30, 1969. ,-_ ), _ _ .. ' 

.... ' FAILURE lvlODE EFFECT ANA.LYSIS (F1v1EA): A Failure Mode 
Effect Analysis (FMEA) conference has been scheduled at lvlDAC-\VD . 
on Se ptembe r 25 and 26, 1969, with re pres enta tives of various MSFC 

· ~ - .o_r g,ani f <!- tions and Ma rtin Ma rietta a ttendil)g. The gene ra 1 pu r pos e 
· _ ~.<?1.~h~ _ friecting is to estab!j~h Jhe status of the activities associate~ 

!"";.;.:. . .: -'. ~, 

with accornplishing the FWEA IS. The MDAC-\VD will be asked to 
· _di.scuss the .gro.'-lr::drules to be _u~sed in accomplishing FlvlEA's, and 

• _ ..... _ .. k -" 1 t,;,.... ,i. _ '_ 

the tirneframe we can expect, accomplishnlent. The ,defj.ciencies 
'found in the preliminary FMEA 's subrnitted foi' the HSS PDR will 

_a}:>~ be discussed. v .-

'(.. ,_ I 

UNMANNED OPERA TION OF A TNI EXPERIMENTS: In compliance 
with the action item assigned at the p.1. meeting he1d on September 2, 

, ":y~ · have selected five rrl?des for potential unmanned ope ration of the 
.A'T11 experiments: (a) f~~ed offset pointing "v,i.!.h.. TM data only, _ (b) ". 
~ i['{~~t .Q(iseLpointing'. with-;t1Vf ariCl v'ide~,~ (c) selec-ti ~r~ pointing "\vith 
~M a .nd phot;graphic dat;3-~; '(d) s~lective pointi~g with TM and 'video, 

-;:nd (e) selective pointing with T'M~'- video, and photographic data. -\,/' 



NOTES 9/15/69 ' BETHAY 

f )~3 / ;5/ .... <\~ , ) 
BOB VISIT - Two representatives from BOB (Messers. Earl Rhode and 
Nicholas Stoer) will be at MSFC the week of September 15-19. They 
have requested briefings on the following topics: Overell Center Missions 

. and Organization I Center Budgets, Employment Situation I Support _Service . 
'Conira-dor ,-~'Saturn Launch Vehicle Production, Apollo Applications Program, 
Science and Engineering Directorate Activities I and Advanced Missions. 
In addition, a trip to MAF and MTF is planned. - Mr. Don Ryan (MSF 
Institutional Operations) will accompany the BOB representatives on their . . 
visit. A member of the Staff luncheon group will accompany the visitors 

. throughout their visit. \,.r-

IT 1970 BUDGET, SENATE AUTHORIZATION - NASA has been requested 
'(September 8) by Senator Proxmire to breakdo"";n the FY 1970 Apollo 
authorization 'of '$' 1 :-'{~r(bi1iion--:--He also requested thet NASA provide 

- .. 

\ -

him with the cost for launch rates of two and one flight per year plus 
ciose out costs if the Apollo program were not continued beyond fligh"ts ::',f"' 
already authorized in previous years. - -- ----- ~ I I ~ ~ , 

,;:-""StJ u>;'T" ~ 
-' I" 

We understand from Headquarters contacts that , S~_~a_~~r . ..p~~:<~2.r~ ~!!ns}o;_ i;~~'-- (~L 
;.Er22-9_~~_ ~~ $J. O"billio.n_reduction to th~ .N.f\.~~ _ ay.t!:?ri~_at}o~ ~ . - ' Ft:..(:~?J-:;:: , : ' 
l\DP MANAGEMENT - At the ADP Management Decision Group meeting of 
September_ 5, Mr. Tuey of He'~dquarters presented a plen and obtained' 
approval for USing Slidell's 3-G computer for implement ation of the Manned 

' ....... - , 
• '-J 
II'~' (' .' ~ " I ,.. 1 

I 

. ~ , . .... _ 1 - ... , "':- 1 C .• -- ~.. .• .... ~ - ~ ~ 

~_Space ~lig~t, Data Processin(j---8ystem. Dr. von Braun \'!i11 receive a letter- . - , . . 
71 --';;:: ft.Qll'CRt. · Mueller informing MSEC of the plan for which Headquarters ~-wilt . -: , ~- :. --: -

• ... _ '-., ~ -" L _ -#___ ......... _'fir .... ') .. - • • 

fund all costs including $ 30, 000 personn'el arid $ SOO/r..onfh rental for ? ' 
_~~~~<it~~t'§r~i~~!~_Jo- be_ lQGate~JnJI~3qqlf_C:E~~~S,.L.§119~} a~d }1unts~ille . . L 

~.- - Estimated 1108 computer timefrequired is one half hour per day. V . ,1 

The Management Decision Grou'p accepted six months extensions on _ 
.. ; _ r~~~~?~_ o.~):-G ADP equipm~n! :Y'ith a review of the schedule on Dece.mber I, 1969. 

PM, A&TS, and S&E have the actionlo determine where the funding Will ­

be obtained to cover equipment rental for these extensions. \~ 

Ed Buckbee
Translation
W.B. Sounds like a broken record by now. B
[Proxmire planning to propose $1B reduction in NASA authorization]



NOTES 9-15- 69 BR'O'rVN 
<-l'J/ 
It! ~91/J 

ytest Coast Liquid Hydrogen Su~port - On Septelnber 10, 1969, a 
DE:\V contract (NAS7-800) \vas awarded to Linde Division of ~he 
Union Carbide Corporation to ITleet NASA's \vest coast liquid 

.... ~ .-~' ~.... , ' " 

.hydrog<::n requirements. T~eir pric.e per .. poun0 with no, guarantee 
under this contract is about one-third of the price in the existing 

............ ~-- -" - - .~.. p • 

. cpptract \vith Linde~'vvhich expires in January 1970. Under the 
,existing contract, liquid hydrogen \vas supplied {roln two plants -
a 30-ton per day plant at Ontario, California, and a 60-ton per 
day plant at Sacran1.ento, California . This contract has one 
rnore twelve-rllonth optiop. period remaini;;g"cov ering the 
unarnorti'zec1 portion of the Sacra~' ~-nt'~ -'plant which \vas being 

depreciated in se\re n years. }!.l vic\v of ~}~.e .?~:v _contract, 
_~E~io ~l to r,enc;.-v \vill not be exercis e~". V-

After paying Linde approximately $1. 5M tern1.ination costs 
for non-ex;-;clsc · cif optioil for the final year, the Project Logisti.'cs 
Office estin1.ates a savings ' of $3. 3:r..tl in CY -70 and about $4. 8M 111 

.. :IO .. ~ . _._ p__ .... .. ~ . ~ ... 4 ' ~ _ ,.;J ...... :--"4. " _.. _ ... ,.J 

. CY - 71 will be realized. 
i 
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NOTES - 9-15-69 - DOW~EY 

? 0/ 1 5-
EXPERIMENT MODULE CONCEPT: Mr. Olivier 

7< 
r,,~~ I 
, .. I , 

, 0., 1::0 
I ~ 

made a 
presentation earlier this year to Chuck Mathews on an experiment 
module concep~. This concept was generated during the ATM Follow-on 

I - ;t~dy::a~f -i;;'st year. Mr • . Mathews was favorably impressed_"yith our 
! I ~, . module concept, which involves the remotely operated module that can 

,;IUL "':" " be docked to the 4 Spa-;::e ··Sta:tion and pressurized to provide a shirt sleev~ 
~ ... -~ 

.... I '~"!l2.intcnance capability. Mr. Mathe.ws suggestec: that we make t'his 
~JIl, If: . r1rr€r --:tlC- presentation to the Ast;onorny Mis s ions Board. We have been trying 

r: '~' r ,-"I J to get this iten"l on the AMB agenda and have been alerted for the last 
. ,.rl l f " I { I two AMB meetings, but i? each case we have been scrubbe<i because 0 

\ I l (' \\' l' r ~ /' ''r , ~ ,'/ . " ,,' ...• i'\. time limitations. I consider it is essential that we. present the rnodu~e 
./ \ t ! . . I (P:U I': !f'!u~)t . concept to the fi.MB. I understand from Dr. Stuhlinger and others that 
'r:--. ,t / .)~ , \ .' he~AMB is somewhat' uncomfortable about our module concept as they 
,F;l t(,? ~ re;e~tly--u~derstand it and- m,ay consider it grandiose. I believe they 

~ , l -:. \:f ~ILe~ \ are of the opinion that <:11 maintenance can be accorYlplished by EVA. 
I ). I \ This opinion has been imparted to the AM-B as a result of a GSFC U ---3 fA I ~W§ 
/I \ \ resentation and a study by industry, We are trying to get on the AMB 
,;~~ {c'3S Ve.. genda for the October meeting. I would cons ider it des irab1.::: if either 

l' 
D-!-Ue- t!er! ~ ~ Astr onaut Dr. Owen Garriott or Dr > Kar 1 Benize could be available. as 
jiM He{/v-, \ .technical backup to support our case regarding thf; difficulty of EVA 
rl I, I maintenance . 

. --'ru/'d't,~r ) { l 2. HIGH ENERGY ASTRONOMY OBSER VA TORY: I have been informed 
!UCCI.S o~wl.. .' by OSSA and by Dr. Stuhlinger that, our HEAO presentation to the 

~/({tSe. ' ~:':::onomy.~iss~on.s Board .. was very wellreceiyed ... In an Executiv-e 
t:rt , I "' r.~ ~:,..:.;~ Se_ssiO..n following the presentation, £~s9.lytions were passe.d "l?Y the-.:-
v,l c.,' ~ ' ~ AMB d ' d 'f' . ' h t' A.MB 'd , ~ ._ t·. ". . _.:._ e?_ .Q.J,".s.!.ng oUF .cor:.£e.pt .an re aL ::. . .:nnlllg t at ne_", c.ons.l ers_ . . 

J.~Ai::n '- ~!::I~A_Q_E!ogram to be ~~S~' s highest ?riority new start in astronomy. j 

__ . " ~. "'" ._ .A-rn.eeting was held .:..~ =S?(' .thb w(..e-~, -tv dis C::.::> 3 BEAO data systems 
~·.t_~ ~ ;;:an·d data. handling. Our w ov- king .rela ticY1d"L?s ",i-::h GSFC continue to be , 

J -:'<...l{ ~~c~lle.?t. They seem to Cl...C. C0: ;>.t OUT \e~d t'oLe c.omp'~teiy and are . ~ -
I providing excellent suppo ... ". V-
~ 3. STELLAR ATM: Mr. Ceorge AndersC ~ ot- Be~t<-c::-.~ .. '"!'l visited us 
~ . '.- -. -this week to discuss. §tE:ll_<?-r._~j}.;i~ ~ ~e:l·~oL . ; ic;.v OY·3 ')e,~a~.!l!: 

r • ~~~.~§.trol).o):p.Y...m~~..,q~....L,~~.-.!.h.~~~~$~~H;. m.2,~~s.. our hand-
w:;-itten comment~ to rr-y recent Notes on Stellar A TM ~a~ . .ey"0u:r .. p~sition, 

p n t~i.?, matte.x ,juite clear and we are il:?: ~<:l.gree~e~t. .We a?e drafting a 
letter (to be s affed by Pr<yJam Management) _expres_~~r-g_ol:r_~erio,u3 

_,-.::~servations abo'..lt baseJrming .. ~. permanently attc:-ched 72" stellar , 
,-~elescope 0 DWS #?."/We will explain o~.r....p..!..~J~:r_ ~~~e_ for the solar 

- payload for DWS #2, which is also favored by OSSA and. by the AMB. '/ --- ... -- ---~-- ........ ---... -- - -- ....... - ~ 

Ed Buckbee
Translation
Jim D. After the Purcell presentation, I understand AMB's reluctance. Let's discuss this issue once more - you, Heller, Stuhlinger, Lucas and I. Please arrange w/Bonnie. B

Ed Buckbee
Translation
So that's where the perturbation comes from!! B
[Bellcomm favoring attached astronomy modules on stellar ATM]



i) r) 
SATURN: NOTE S .9/ 1:1 6: GODFREY ''- .fj/~O 

, , 7;1-·///S- ' 
I., §.~turn and En~e F o llow-On COf,t Reduction and Reli a bility Ilnprove -
ment Change s . The Satur n an~ Engine follow-on cost reduction cha nges 
were pr·esented to Rocco Petrone in a telecon Friday, Septmnber 12. I 

Petron e stated tha t he con sidered any change to the successful Saturn 
vehicle to be a major -con sid e rati~-'and requires a.' cal'eful evalua tion:: He 
was satis(i_ed at the concl usion that MSFC had done a thoro~gh a s se 's srnent 
of the changes and ~uthorized proceeding with implementation. He asked 
tha t several change s be- reconsidered and pre 'sented to him in further detail. 
The sew ere: changing IU coolant to Oroni te l09, ,F -1 . pump modification, 
~Jimjnaiion ST-124 stress corrosion suscept.ible materials, C-Band radar 
E.~m~val. This same presentation was given to Dr. Rees Mo~d'd.y, · -
Septenlber 8. Dr. Rees also concurred with the changes. Planning is 
proceeding to in"lplement the changes. v----
- ~ . . . .. .. --. -- -. - - - . . 
2. Reference your COlnn"lents on Ba lch's Notes of 8-11-69 (enclosed). A 
harsh letter was sent to B oeing on August 15, 1969, imlnediately aft e r the 

'-pr~bl ~ms' \ve ~'-e-enc'ou;tere'croU' S-IC-12 . . The letter (enclosed) asked Boeing 
if they were in control of the S-IC program or to indicate if th ey beli~_vec~ 
the Gov e rnment would have to move in. The letter and the incide nts hav e 
~ttr.c::.c:.!~ c!- _~.h,e attention 0.£ BO.~ ~I.: g .!.oP .~.an~ge;;;-e;;t~ ""ho have =aisF~t'ch;d .~. ­
~pecial team to investigate the incidents. Letter s weI' e also sent to the 

'--'--"-' .-. . ," -,- - --- ,,, -----;> 

.. ,man~gers of MTF and M i choud at ,the. same time, asking for a.Joint survey 
of th~ Govermnent contl:ol s. To date, it appears that ,the problem s are a . 

. ~.,S.2,:[:nb~~c:.!~~ of E.illrl:?-p _t;,rroT s .. which indicate t? ~ z:eed of bette r Boeingc-man­
agen1ent 'disciplines and control-s, and "growing pain§~" with the new mode 

"';;f pe~foi:ming' factory che ckout at 1vITF, "u'~ i~g a ' ~~n~posite checkout and 
firing- crew\ Intensive studies of the S-IC incidents are underway by- l he 

~-:: __ ';;:'. S-I.c ~ Stage _Office, Mr. St_amyand....Mr. Balch. Mr. Harry Johnstone, ~ _ .. 
:!..: ': ;,~ : I:epr-e.s en:tin:g .Karl HeiInbur g, .will continue hi s sp ecial S~l:'VCy of Roeing 

test crew readiness for firing at MTF, and also participate in the S-IC-12 ' 
. investigatio.ns. We will up~~t,e you on"theJinc:! .. conclusio~s . . V -- -", 

------~ -,----

LRV: 
MSC presented three "ease studies" for lunar exploration at the MCM on 
September 10. The studi es called for 35, 54, and 78 -hour lunar stays ---- . -- -~ - -.. ~ -
with various LM configurations. Dr. Mueller instructed MSC to proceed 
with Case 2 which calls for three EVA I S during the 54-hour stay' \vith a 

... . --------- ' ---~-.... -- -............... '- ----- -
. " modified LM .carrying fiv e batteries without a solar array. MSFC was 
_. i;;-;tru,cted to continue p 'lanned activity to .place a 400-lb LRV -i;;:~ quadrant 1. 

-A s a parallel acti~n, MSFC will analyz e weigh't -r'e'ducti~;:'ls-fr~)In r ed~l ~'ed 
LRV range and speed requirements as part of a payload vs Ll\1 hover tirn~ 
study. MSC was given two weeks to cOlnpile a detailed cost and schedule 
impact for integrating t~e , LR V into the L:NL \// -

2 Enc (to Dr. von Braun only) 



. , 

NOTES' 9-15-69 GOERNER 

? ;{y//.s; 
HIGH ENERGY ASTRONOMY OBSERVATOR Y (HEAO): The Preliminary 
Design Office initia.ted an in-house activity in support of the Higl? Energy 

~' Astronomy Observatory ~"u September 2, 1969. Our initial cornmitment 
is to provide the engineering effort ~equired to complete a comprehensive 

, Phase A study by early Noven"1ber and to complete ~hase A documentation 
...... b~fore De.cember l~ - 1969., The ~1ission and Payload Planning Office is 
responsible for the overall managelnentof this effort within Program 
Development. Our engiTl'eering effort is being supplernented with the 
assistance of approximately eight support contractor.s from the Brown 
Engineering COlnpany . . 
In support of this effort) ~wo of our engineers visited Goddard Space 
Flight Center. (qSFC) to discus s proposed experilnents and HEAO 
inforIllation requirements. Three specific experimen,ts were discussed 
with principle investigators: (1) Gamrna-ray Telescope, Dr. Fichtel; 
(2) Low Energy Gamma-ray Detect?r, Dr. Frost (Dr. Dennis spoke for 

. Dr. Frost); (3) Cosn1ic-ray Calorimeter, Dr. NIcDonald. Several of the 
prospective experiments have been flown on balloons, and similar, but · 
smaller, designs have flown on small spacecraft. 

_ ~.r. Fichtel hosted our group at GSFC and made all the arrange!nents . 
.. . Dr. Albert Bogges s conducted a tour of the OA 0 control center;, an OA-...O 

-..~~pa-cecraft contact with the Rosn"1an, N. C., tracking station was i~ 
progress. Dr. Boggess is a principle investigator for the telescope on:. 

1". " the, n~x.t CAO. He informed us that the pr.esent OAO control center is to 
_be in.creased to handle two spacecraft to accommodate the follow-on OkO. 

_. A -new a.nd similar facility might be "required to support the High Energy ' 
·)i...:::4;;t.:.rc: o I1Q)uy ,Observatory. Thi-s r:eq-uirement will be explored in subsequent '~· 

meetings."................... -" 



NOTES 9-15-69 GRAU 

?fjJ/~ 
1. S-11 AIR FORCE QUALITY SUPPORT: The Air Force has supported our 

! Seal Beach Quality operations with 18 competent people over the years. 
/:' \:/)/ ,.:.<~ , :Due to a space squeeze, the Air Force is negotia ting wi th NASA .. Head; 
-)~~-;, .... : q,uar ter~ to ei ther transfer "·tnese "·spa'ces to NASA o~. significant;ly 
",,;,,1' ~ , \~,~, ~ reduce them, . ..9f c~!:..~eJ NASA cannot take on these additional peopl~ 

/1 u' ,,;(' under today I s environment"; however,. we are trying through John Condon 
~{ ~ 1> \ " ' to 'mulimize '-the ' i mpac t by'- phasing the reduc tion slowly over a long 
r'lU,:i(~ period of time. The loss of these trained and knowledgeable people 
(f';icLS! '~ will hurt in the support of the follow-on. ~,,/ 

, ") 1I 
r'";' (. ... (, \ 

... )4 ·" T> 2. OTHER MANPOWER LOSSES: The drain on our engineering work force 
over the past year and a half has been significant and crippling. 
We have , ~ost about 20 percent of our engineering work force since , 

-0 
January 1968.- The rate of loss has been increasing during 1969 due 
-to transfers ' to CSE and PD. The effects ;f these losses have been 
particularly serious in our system, checkout_ area, where we were always 
~arginal due to the special skill required. The losses in our Quality 

~ -and Reliability Engineering Division are also serious. This Division 
had a makeup of young engineers and consequently has been hit very 
hard. - We have lost our ability to adequately check out the AIM while ' 

- con'tinuing to properly monitor other checkout activities. We have 
' also.' lost our capability to adequately provide the detailed attention , 
~~all procurements as we once did. However, I want to assure you 
.. tha t we wi,ll do_~ur best in priort~y .are,as to the limit of our 

(
~: .. :-:y resources. '.-""'~, 

, iI· t C' ' 

J.J1!;,r~ . 
• ~ -----~- "1>0 J I 1\ f ... , ,. ; i ! / oj ''/ ,~ 

I 
,.) . .,.., J' 1·:-- • .n,_" I ,. . " I 1 . .R~ '~. /r-~ r (t':' (. >; ~;r:;.:.~ r- ""..., .. ~ 'r;" > -' <=--. 
~ k,LI:J L ~ I "" ,= .... / I v . 

If' I f I 

I I ,.., { I (>;I''-It A'" II I .......... , (I,!N r-
C1 

'/V "' V' !\' ~ )""".J !(;:- IiI' r ' j"r-.79 ;..:., " {7.:· I 'l-, r.;- vI' , to J, JI U J .,..... 1 .... - ,; Y .... 
• ~. 'I ": \ ~ 

•. , ..... I I' )' • J .. { t· I , f' II ~II ) '""'\~f' C'AtS' 
\ \ ,', F' ¥f. \ } ,',I :,--..A,..-- · ,.-"' .. 1' ltI 

" , .... ",.,.."' / .(-.- . ..-1 i ;" ~"! I.,~!) I'~- v\"· ' ''» // \·''/;k· 'r ;.II 'l"" (Y 
' V · r ;;" l i ... -f'~" f ~"l- ,"I ' ) _ ""-"f r~,: ... ), 

(·V,.t r:. '" '.;.(.1' st,Vf'J:,~ 4"r.p'\.~" ~:JJ);l('~. SHiA,r;..'l.-t... I f~l.-,..cVf" ·~ 
IlL ... \. ..... .. .... 7Ii) t ~ .,....... V 

\f ,1 .: ~ I I 'r·t. ,. i'~ l", ! J ) '-b J (;\;1 ,', ~ , ... 1...,,''(1'" ' I) 
r --

Ed Buckbee
Translation
LBJames Do you think Phillips could stop that? B
[re AF from reducing its personnel support at Seal Beach]

Ed Buckbee
Translation
Dieter G. I share your concern. But if this Center has to have a lively future, we just got to get some of our most experienced people into the development of new programs such as the shuttle or the space station. I'm sure you understand. B
[re loss of engr. work force to attrition and transfers to CSE and PD]



,NOTES .HAEUSSERMANN .9/15/69 

J 13/ :;-

Your conversi.on of the words in my 8/19/69 NOTES to c drawing is precisely 
correct i / . . . .. 

. . 
Since this NOTE, Bi II Schenider has been informed of our decision not to further 
pursue the proposed change., /r 

. . iI" 
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NOTES 9-15-69 HEIMBURG 
'j'r:9f;.3-

I. S-II-ll ' CENTER ENGINE LOX LINE: Corrosion has been found on the torsional ­
bellows center lox line of 5-11-12. The I ine had failed to pass le;k -check 

, on 9-5-69. The same bellows assembly is used on the center LH2 I ine and 
A::" :?·L Jt..9JJt@"Qa~,(h .Ltl2 1 i !1es on 5-11-7 __ and ,-subs .."1 t is at so unde,rs tood j tha t the ! same ':' -L' 

T) ,' be:)_IOW.S. is used on S-IVB . . Solar has d. iss'ecte~ the 5-11-12 be.llows. ~~me .~~l:!~ r rf) ".y:~:.l tp'~ .i~.~;~br:own spots . an e i gh th to a 9ua r·ter .<;>f _ an . i n~h . in _d i,ame te r :: we reo 
~, fOl!-".9 ,. i n"tbe' _be 1].0.\\'_2.' "'~h,L~.!.y-two~~we re_ s:grrqded_ comp I ete I y .. ~-"H_oug_h l the ~ 

) 

I . fDqj:_er.ial. North Americanand "S'olar are investigating five possible' areas: 
D ~C}"u::.t: "-Po~process control (residual trichloroethylene), grinding dust, bad~ 

$ 
r~ ')~I('i~ ... ba~ri1"~-ter!at ~Impure.3~! stainless}, lubrica .~t, __ an,d _~ater e:n_trap~ent. .. ,_) 

., ell " .... ) NR IS conSidering deSigning a bag to perform regular check on S-II-7. 
' ~2. Materials Otv,sion is attempting to find the lubricant material to prepare 

....J-) sped mens for hum i d i ty tes t ove r the accoun t. \/ .. -
2. ILRV FEED SYSTEM: The impact of various engine thrust sizes on ILRV 
propellant feed systems has been assessed. Using an assumed vehicle geometry 
and preliminary pump data, it was found that ~anifolding two engines with a 
"y" duct would not necessarily impact the design. Weight savings from -

-rnanifolding are minor, and if more than two engines are manifolded from 
a -single feed line, lox trapped in a manifold would represent high mass­
residual penalties. Non-geyser criteria :duril!g ground hold will dictate 
at , least two lox line'Sto e-ach tank" and -slesign simplicity wiil dictate ' 

-symmetrical ,manifolding so that all feed -systems wi II be nearly identical. 
~Tlj'dies are c(j)ntinuing in this area. : .. ..-- - '. . '.1. . • 

3. IBM STRUCTURAL ANALYSIS SUPPORT ~OR THE SATURN V DRY WORKSHbp: Personnel 
of this labGratory met with PM-SAT-IU last week. Agreement was reached that 
the requested support was required. IBM :Was directed to coordinate with 

'_~ rj"" s&E'-ASg~A and develop a work >s-.cope ;;in the form of a pre--I imi 'n-ary ECP. t'll 
lnrormal coordination has been completed :: A meeting was- he-ld- 9-11-69 with 

'~·C.I r",·PM~AI-LU, d _BM and personnel of this Labdratory to fi,nal ize -the worl<. .... <-s.<lOpe.. '.,~-..--
4. , lRV CREW STATION CONCEPT EVALUATION: { We are actively iovolved in the . 

" deve~ -opmefl't,: of a new crew s-tat ion ' sea-t i-ng concept for the tRV~ 'P rograllr'Ca II -ed 
'~":;·""'''.!t~~~l~;.,~~~..!..: The advan:ta.9e:~Q(~thi s . type seat ave r cth 'e:: COIT,y-ent-i Qna:h .'seat 

.. '~.. -,jlLeo.. :P r'i1J.L.5I r~! y 9 t:ea te r sea ti n9 :comf-o r~,..; belt te r vis i b i I Hi, :f as...te r_ in g res S-, 

- egres's fO'r"application with- the Apollo 'A::-7L spacesuit 'and Port'ab-Ie LiTEr 
-.Support System (PLSS). A part-task wood -mockup of this concept was built 

·~J11.U;irn·,JjO,Llse Ja.nq tested in" th,:e Hurn.an fac'tors Engineering Jaborat.ory;:- Jn ~ bu·l:din9 ,t,.f" 

4619 during the week of August 25. ,Time cand motion picture analyses of the 
. test data indicated the sl:!.p _eri<?rjJy~.of .. th~_,,~add.!.~ sea~. \r~" 
5. GENERAl= Schedules continue to be seriously hampered by problems with 

i J~e Univac 1108 computer facility. In addition to completely losing many 
t \nAY~ runs because of the system, short runs (one minute or less) have required up 
\1 . ) to . 6 days turnaround time and long runs up to 10 days. Chronological records 
.~_ of these problems are being kept. J~~ ?urden of admin' istratiy~ requirements, 
, 'on the computers also adds significantly to the problems of avai lable lP..?1- compu'ter -:- time-- for techn-(cafpurposes : -.. - -"'~'- -_.,' :-.::',-:--_."'.:.::-::: -
JO () ~ / -----. --_. -. ---" .~-

hJf ' , 
j) 

Ed Buckbee
Translation
PM Impact serious? B

Ed Buckbee
Translation
Maxe Neubert Can you help? B
[schedules seriously hampered by Univac 1108 computer facility problems]



NOTES 9-15-69 Heller 

;/j) /J 
No submission this week. 



NOTES 09-15-69 HOELZER 

1. POST FLIGHT DATA REDUCTION: The Engineering Computation r 

Division is making plans to reduce the post-flight data from 
AS-507 on the GSA 7094 computers since . _the .JJNIVAC .1108 
app~rently does not have as yet the--c-apaci.ty to accommodate 

'-the ' commercial, data reduction, and scientific workload, 
.' generated for it. The AS-506 post-flight ' data was reduced 

'. almost entirely by the UNIVAC 1108, us ing half the processor 
time formerly r~quired by the 7094. The LIEF/HOSC real-time 
support and the quick response trajectory analysis will ,of 

, .. necessity remain on .. th~ U~IYAC )),.08. V . 

<; . u e. 

2. ASSISTANCE TO UNIVERSITY OF ALABA}ffi: Professor John Karrh, 
Civil Engineering Department, University of Alabama, Tuscaloosa, ' 
visited Data Reduction Branch on September 8 and 9, 1969, for 
the purpose of obtaining advice on instrumentation and record­
ing of strain nata on various bridges in Alabama. He also 

~-'wanted help in analog to digital conversion. Professor Karrh t s 
project is funded by the D,~partment of Public Roads, and is 
intended to ~easure stress, strain, an~. fatigue on bridges. 
His digital data will be reduced and analyzed on' university 
computers; Computation Laboratory will provide analog to 
digital conversion on a time-available basis. ~,/,,, 

-', 
.... 1 

Ed Buckbee
Translation
Maxe Neubert See Heimburg NOTES 9-15-69. B
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. NOTES 9/15/69 HUBER "'r<"'" r ~ ., ..... ) 

. ?hj/-5-
1. OUTER PLANETS EXPLORATI00I: We understand that the OSSA Planetary 
Programs Off ice (Don Hear th J Bob Kraemer) made a re_com.enda tion to. ~ 

~Dt~ N~ugle ~n 9-8-69, as to~epter_ assignments for the Outer planets 
I • Exploration program. Dr. Naugle \oJas to take these recommendations 

_" . :~I).ster_ C9D-.§j.9~ra tiQn for a .. fe\v d?-Y$ . .. We. have hear.d no fur ther develop-­
men ts ye t • , . .~ 

Although the content of the Hearth-Kraemer recoImlendation Has not made ­
knmvn. to us;Nr. Kraemer did indicate, subsequent to their input to 
Dr. Naugle, that NS!,C is._ ..sti~l }n ~trong con~ention for the job: "" 

2. TITAN III FOR HIGH ENERGY OBSERVATORY (HEAO) PROJECT: The Titan IIID 
is the baseline lapnch vehicle in current planning for HEAO launchings 
(Titan III v7ith 5-segment solids, no TranStage, radio-command guidance). 
Launchings from ETR are planned, in order to get the desired 1m., 

-inclination orbits. Several factors are being investigated at present 
. which could possibly result in . additional consideration of Titan IIIC 

(with TranStage), or other alternative launch vehicles. 

a. The present combination of payload weight, target orbtt 
altitude and - ~rb[t inclination use fu~l capability of T-IIID (no re­
jtart capability in final -stage ~imits flexibility in orbit altitude 
ana inclination) • 

. b. The Titan IIID is presently operated from HTR, only; adaptation 
_tQ_ErR".J.s . under study. We' u'Q.<Jet's,tapd tha t the BTI (Bell Telephone - - ~ 

.' Labs) - radio-command guidapce is to be phased out at ETR in the early .. ~ 
.- ' 197P's; d~e to plans to switch- the Delta vehicle to inerti~l guidance. ' 
' . . _If_.thj..s ... ·~ confirmed, it ~vould be. neces sary to sus ta. in this op.era ti.on. ,.r, _., 

.' for- T:.IIID,. or to equip the ' T-Ilrtrvehicle '·lith an inertial gufdance .,. 
system. 

; 5 :: .: Thg~e 'ij~,~-s-4:4-9ns ' are being, worked .in support of HEAO mission cand::pr.oje-c:t. - r.­

.is .~ pl~:i-t\ing :.. by Jim. Dm·mey arid ' Carioll Dailey. We v1ill advise .mctr-:e.. ::' :-.::'-r." . t'l~ 
inforrna tion' la ter. ,,' ~ 

DIH! 



'N15/69 HUETER NOTES 
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No subrnis sion this week. 
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NOTES 9/15/69 JOHNSON 

?/7/' S -

J..) 1J?t~ 

Proprietary Rights to Space Processes - Mr. Stanley Smolen sky, 
t!ode E, Headquarters, is to visit MSFC September 23 to discuss 
possible legal arrangements to allow industry to have proprietary rights _, 

~ to space processes. The AAP Office is coordinatin~ this meeting. ' "r"'~'''' 
..... <r' _:>!o .... _~ ... _ •• '1.. ... --"'r ;~ _ .... ' • . ~ ..... ~ - -- -.---..----- "'-." • .• _ ......... - - ... -..,. ' .'. ~---

SR T Annual Progres s Report - This report is now in printing and will 
be distributed during this week. The 741 page document reports the 
progress made during the period August 1968 through July 1969 on those 
Advanced and Supporting Research activities of the Center which were 
funded by the four Program Offices'in Headquarters. The progress of 
each task is described in brief narrative form along with the names of 
principal personnel involved and publications issued. ,~' 

OART Supporting Research Programs - (Reference 9/2/69 Notes, copy 
attached to DIR and S&E-DIR only). Bruce Lundin is pulling together 
funds to be earmarked specifically for Shuttle. In doing this he is 
• 
having to reQ..}lc,e guideline figure.s _previous1y provided some of the Ce_n-
terse The- $13 •. _~.¥_ gui.delin~ given MSFC in February 1969 was adjusted 
"'downward t o }ll. 8M-in July 1969. We anticipate no further change of 
any significance In that figure. ',, __ .--

,-



NbTES 9/15/69 MOHLERE 

t /g//S"~ 
No Submission 
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NOTES 9/15/69 MOORE 

~~/J­
etp 1 9 1969 

~-~ 

1. TELESCOPE O N MADKIN MOUNTAIN: The 24-inch Cassegrain-Coude Telescope 
has been deli vered to MSFC. This telescope was built by Goerz Optical Company of 
Pittsburgh, Pa . Installation of the telescope is now in progress. Tests on the polar 
axis this week ind ica te that the wobble on that axis is approximately:!:: 1 arc sec. This -
is well within the specifications and is considered excellent. When this telescope is 
completed, it is expe cted that the absolute blind pointing accuracy of the mount by 
computer contro l wi II be 2 to 3 arc sec. The Optical Communication Transceiver Package 
that is to be mounted at th& Coude focus is due to be delivered from Perkin-Elmer the 
week of Septembe r 22, 1969. For the appl icatian of optical communication and tracking, 
this telescope fac i I i ty should be the best of its kind in the U. S. 

2. FUEL CELL SUPPORTI NG RESEARCH: Procurement actions for the extension of R&D 
efforts on fuel ce li s for future appl ications have been processed for approval. One extension 
is' for heat rejecti on analys is to evaluate heat pipe application on fuel cell systems. This 
effort is wi th GE . A con tract with ESSO Research is being extended to perform empiric"al 
analysis of thin film fuel cell electrodes . 

3. CMG IS: Contro l Moment Gyros serial numbers 1 and 2 are now in the ATM Simulation 
Facility and are mounted in a torque measuring stand. At the present time, dynamic 
response and torque tests are being performed . 

4 . AS-506 CR O SS RAN GE (Y) VELOCITY ERROR: At T + 3 seconds into AS-506 flight a 
1.8 Meter/sec. vel oc ity gu idance error occurred . The most likely cause of this error has 
been attributed to the ST-124M Platform Y Accelerometer float deflecting to its mechanical 
stops. It is also considered that excessive vibration on the ST-124M Platform mounting 
structure may have caused the excessive deflection. Sufficient measuring instrumentation 
was not available on AS-506 to completely evaluate this anomaly. Astrionics has recommended 
approval of an IBM ECP which would provide the following AS-507 changes: (a) Add X, 
Y, and Z ST -1 24M Platform Mounting Structure Vibration Measurements - these measurements 
were not on AS-504 thr u 506. Structural changes have been made on AS-505 and subs which 
could have affec te d the structures vibration response. (B) Add the X, y, and Z accelerometer 
float deflection measurements to FM Telemetry to provide continuous monitoring of the 
deflection . On AS-506 these measurements were commutated at 120 samples/second. 
(c) Change the Y a cce lerometer encoder measurement to a higher frequency response channel, 
for better eva luati o~ of a similar guidance error. A navigation update capability presently 
exists on the AS- 5C7 vehicle in case one is required. The IU/S-IVB must achie~.e earth 
orbit to use a naviga tion update. 

5. ATM QUARTER RACK TESTS: Resul ts of ATM quarter rack testings of a CMG and a 
CMG Inverter Assembl y (CMGIA) in the ASTN thermal vacuum chamber have been analyzed. 
The heat fl ux inpu ts du ring these tests, based on the wet workshop configuration, give 
satisfactory tempera ture performance of the CMG and CMGIA al though the temperatures 
are on the cold side . The dry workshop heat flux values are expected to be slightly higher 
which will improve the CMG and CMGIA temperature situation somewhat. 



' NOTES 9/15/69 MOORE 
~ ~)··"'. t' 

'- .... ..J 
1. TELESCOPE ON MADKIN MOUNTAI N: The 24-inch Cassegrain-Coude Telescope 
has been d81ivered to MSFC. This telescope was built by .Qoerz Optical Company of r---.--.- -

' Pittsburgh, Pa. ~J.r2~~1I91ion_0",!lt~Jele~,cyp~)S, -,~OVf l~p_~?9re~. Tests+ on the polar . ~::.< ...... ') I / ', 

axis this week indicate that the wobble on that axis is approximately - 1 arc sec. This -",r:t.:..:: if 
is well within the spe.cifications and is considered excellent. Whe[l thi.~ te.l.es.G.op~ is ";_ f,3 J • 

completed, it is expected that the absolute blirid pointing accuracy of the mount by , !::!(~t.. ;.~_:..:: __ . 
' ~computer control will be 2 to 3 arc sec, The Opticd Communication Transcei.ver Package !':' Q 

' 'that is to' be' mounted at the Coude focus is -due to be .del ivered from· Perki·n.,.Elmer .the __ l::-:;"., 
week of September 22, 1969. For the application of opt!cal communication and tracking, '-' 1'(:' 

", ~his telescope facility should he the be's't of its kind in the U. S~\/ '-~ ____ ._,_./ /!!!?..- 7:;0/:-:':' ;" 
2. FUEL CELL SUPPORTI NG RESEARCH: Procurement actions for the extension o(R&D ' ,\,.,'".~' , 
efforts on fuel cells for future applications have been 'processed for approval. One exten~i(:>n ,j'-:': . 
is for .... ~.:.?_~ rejection analysis to evaluate ~=-a..!.p2E~.-9.!?Elis..~!.1.?.!:! on fuel cell syste-ms: This \ 

. effort is wi th GE. A contract with ESSO Research is being extended to perform empiric'al 
analysis of thin Jitm~fu~LceJL~l~ctr~~~J.' '/ .- .. ~ .. . 

3. CMG's: Control ·Moment Gyros' serial numbers 1 and 2 are now i!1_.th~_.8 TM . SlmulatCon 
l _acility and Ore mo'unted in a torque measuring stan~, -- At the present time, ~ynam~c ' 
response and torque tests _are being performed , '"",-- . 

4. AS-5C6 CROSS RANGE (Y) VELOCITY ERROR: At T + 3 seconds into AS-506 flight a 
1.8 Meter/sec. velocity guidance error occurred. The most likely cause o(this error has 

- , - .. , t;.be-e ~- at:tr:i~LTtec/..t0',,;th: ST-124M Platfor~ Y .~cce~er:ometer float defle·cting to ils mec:hanic~1 
.\ st~p! .- : It: ,IS also 'consldered that excessive vlbrah ol1:on the ST -124MyLatform rnount1ng 

structure may ha-ve! caused the excessive deflecti on . . Sufficient measuring instrumentation 
".- 'was' nb-Ya'l6iidble=-on AS-506 to completely evaluate .:.this anomaly ._""AsttloDic~ : h~~. s~.comm~,nd~d _ 

JJ), approval or an IBM ECP ~Lch~w.<?ul~ provide the foltoY'{ing AS-507 choDge~: (a) - ~ci.? " , ~ 
.. .... -:---- Y; and Z ST -1 Z4M Platform Mounting Structure Vi brotion Measurem.e:n..ts :. these meaSU'tements 

J IL ·~.w.er.e-,;oi on ,AS-594 thru 506. Structural"changes have been ';ade _orl;AS-:;.505· p~9 s.ubs"which ' 
--?;fa :' .:coufd . criii~;Qff~ctet( the s tructures -~.d.bration respons.e t (B) , -,~dd the :; X; .X .. , lan~ /l:. a.t:~e I~rome ter 

:;,,\ \ ll.?aJ:....~.~flection measurements to FM Telemetry to pro.vide ~.on'Hnuous m.<?nitor,ing of th~ 
. ~ iJ- c ,Ie-ctrom c · On- A'5-506 these measurements were commutated at 120 1Jlples/secood .. --
1,(,;\) (c) ~C:ha~'ge th; .. y acc::~ler.ometer ~n~0.ge~, !!!.~_asur..7ment .. !~3~ higher frequency response channel,. 
\'P-CcvH- for better evaluation of a similar guidance error. A navigation update capability presently 
l. ' c:)~~il~ ,,\e~ists on the AS-5C7 vehicle in case one is required. The IU/S-IVB. must. achieil;El earth 

"'\) ·o~i.)it to use, a navigation update. ..__--.-9 -.-- v-

5. ATM QUARTER RAC K TESTS: Resul ts of ATM quarter rack testings of a CMG and a 
CMG lnverter Assembly (CMGIA) in the ASTN therm'al vacuum chamber have been analyzed. 

-TFi,;Fl(~'at' flu;( inputs during these tests, b~sed on the wet workshop configuration, give 
~a 7isfactory temperature performance of the CMG andCi,iGIA al though the temperatures 

-cr03 -2..~~Jh<;.,:s~~~~.i~~: - The j~y_~:~~..b.E::9..!...!.!.u~~~L~~.s~q~e expected Jo .be slightJy .. high~r_ 
whi c~wiIIJ.mprov~ the CMG and CMGIA temperature situation somewha!. V , " 

Ed Buckbee
Translation
Brooks M. Please advise me when ready for a little informal inspection. B
[telescope on Madkin Mountain]

Ed Buckbee
Translation
B.M. Did P.M. buy this recommendation? B



, 
NOTES 9-15-69 SIEBEL 

?-/9//s~ 
1 • ATM: To ensure correct cable lengths and proper routing in the ATM . .-.., _ . ..... . ..... ~ .... ....,.. ... "... _ . ___ .... _ ............ __ --.on...o;'-' ..... ~<I. .... - ~- - • ___ ... _ ...... _ -" 

Spar I we are building a .. cable routing mockup". This will also verify 
~,l ... __ ~ 

three-dimensionally the correct fabrication of the .cables .. , Further cable "0.'-_. ...- _. '" ... - - ... - _ ..... . _. _ ,_'.... ~ ."" ,.... . _. 

routing mockups of critical ATM areas will be built. ~>:,.. 

2. ATM Camera: The electrical portion of the work on a flight camera 
.... ...._ • _ ,J 

. f~r the .H -Alpha experiment is complete with the incorporation of an EO 
for minor hardware change. Functional checkout in the shop (with the 
ASTR designer) has already been performed, Upon completion of the 
mechanical as sembly and check I the c::.~~~.~.a is . to be delivered to AS'rR. ,--

3. Neutral Buoyancy: The Airlock Module has been installed along 
with a work station that represe-nts the ATM sun-end work station. 
The ph-antom work station "will allow preliminary translatIon stud<ies to 
proceed without the actual ATM being installed. Testing on this 
configuration is expected to be'gin this week. \./ .... - .. 

4. . Alabama Space and Rocket Center: We are in the proces s of 
.. ins.ti?Uing .fne F.-l engines . .on the. . S. .-IC stage. This month also we 
'will iift the S-II stage from the S-Il t~~nsporter because it is nee'ded 
~---___ .... - -". '-« .. _. _.", v ~ •• -. _~ ~'.... ___ .... '- ~ • - ,- • ... ',... -. '._00' • -~ 

for the S-II program. We will substitute a different transporter which 
~_~_~.~, rema-f~ ~t the museum c ~- ~----" 



NOTES 9/15/69 SPEER 
r' P / Yj/ S'-

1. LIEF Cost Reduction: We presented to Lee James our plans for 
effecting cost reductions in the LIEF system, based on as s essment of , 
post-lunar landing activities. Our prime criteria in this activity has 
been to rec!uce costs to a mj.nimum whiLe maintaining a 'usable:LIEF ,'. 

. ..-..... .. ' . ,. - '" 
.?ystem (both Apollo and futu~e programs). Basically the cost 
reduction is: (1) conversion of wide band circuits to Common User 

.Da ta Network; (2) reduce ' voice lines from . .22 to 16; .. (3) teduc'e T\:. r 

cost's by 60%; (4) reduce LIEF internal instruments by 10%; (5) 
freez~ configuration of display system; and (6) .~tili!,e5~~m~n 
'contractor for S&E-COMP and PM-Mo LIEF tasks. These 
- "-->- • 

reductions ~mouD;t to about 50% of our current costs. We expect to 
present our plans to Gen., Stevenson in the next few weeks. ',r--

2. Advanced Computer Study: Dr. Turnock, OMSF, Chairman of 
the Advanced Computer Task Team, formed by Dr. Mueller, met 
with the Mission Approach and Consolidation Group for a kick.:.off 

"'F: s . . meeting on 9/11. The group is to define a simplified operations 
.-, I , \ concept for post 1974 missions considering trade'offs on COllsolidation . S,JJ:'.i-::-' .II~'-" . ;,,' _ __ ' .. _,'-._ .. __ L _:k- .~, ~ .~'\r"""_~_~ 

(L. t'r?f\\ . ~of . lau!.,l_c._1.': _an~ . 9-igh..!...<?p: . ..r_a!i()?~3LI)..~.g and the ~;'3~~", .. ?~ .. a?~,,9E.o~2~~, 
lhjl/il.,~~l\l/t.- ~onboard systems.. The principal goal is to reduce pres ent compute_~ 
<f(j :I:r ,) and operations costs by 500/0'. - The study activities will start this 
- ~ rJI'" '. ~ week with a two-day session at MSC. >.('" •• ...,-. 

.,."", .. , 

3. _ Saturn IB Wind Limits: We have been working with. S&E -~.o ~rai.se -
• ,the AAP Saturn IB vehicle ground wind constraints . . since the .A_S- 205 ., 

winst limits; . (as low as 25 knots) were considered very re-st~r·ictive ·' ,,­
bY .KSC and the AAP launch window is expected to be ver~y sho-rt. :­

_J'_wo of the ihre~ means, 'identified to dat.:e, .:r:,equ}re extensive vehicle ~ 
or umbilical tower mods ?-nd app~ar unrealistic. The p-rov-ision of ' ~-

I: '~~:-;~~'1.¥t~p~)1.i~ld by use of the -service structure during the crifie-aI= -.....: ~ { I! r e r1 

portion of prelaunch operations is the third and most feasible .. 
alternative ... to accepting ~he pre~en~ limits. The us e of the service t 

structure would be a contingency operation in the event of marginal 
winds up to 48 knots. No operational problems are evident in this 
mode, but we have ask-eCi KSC to evaluate pad safety consideratioI?-s 

, when leaving the service structure at the vehicle during cryogenic 
loading. ., -

V 

Ed Buckbee
Translation
F.S. Sounds like a very worthwhile study. B



NOTES 9/15/69 STAMY 

. . ?0)/s 
Nothing of special significance. . 



NOTES 9-15- 69 Stuhlinger 
7/)j' s'--

1. DR. TELLER'S VISIT: Dr. Edwarc!J'.eller's visit is now planned for 
~.:,pt:...r;::;.~,e<r. 30 ~ However, final confirmation of this date has !:~2..t.y_~~""p een 

obtained. The agenda for the visit, which will include speakers from S&E 
~d-PD: and from Aerojet General, will be firmed up this week. 'or 

~;)o.."",,__ ... _~ __ . • _ w- - - - . - • 

2. DR. ALVAREZ' VISIT: Dr. Alvarez and Dr. Anderson (Berkley), and 
\.ot .. - -. --. '. -

.P!. Hagge (¥SC) .. ,wil.l visit this Center probably late in Oct,()ber or e ~rly ix: 
November.lf A firm date has not yet been established. The main subject to 
be 'dis'cus-;ed is the ~9_~mic Ray Laboratory planned for the Space StatioI,l., 
PD will .. prepare the agenda for this vis it. If you .. would like a briefing on the , 

"--~~.~,~~~~~_~~q,.Q. of Dr. Alvarez,' , p~·()j ;s,t·~ .. p} .e e,~e".,~d_~i,s_~ ; y eS; o.t~(L.Ct; , { : ... .:: /c;-
. _ ( £,:;Cl~n rr~ ~(r 

3. FUSION REACTION CONTROL PROPOSAL: Dr. Winterberg, Univer(sity I· ~ ~ ., 

of Nevada, gave a presentation to a small group at MSFC on a proposed J c.... , ";;': '{ 
approach to the problem of fusion reaction control. In order to _avoid th , 

__ - .. _. __" I 

problem of magnetic containment, a pulsed mode is proposed, each puIs i <-, 
. being s.~ort as compared to the diffus'ion time cons'tant of th'e reaction_ : .. ~ J . 

products (nanoseconds). Ignition of each 'fnicrobomb rr in a continuing ser es . ,-. 
-. is achieved by a pulse of fast , e iectrons on a pellet (0 . 5 cm diameter) of 

'"'li quid or solid heavy hydrogen. The electrons, before forming the energ~ 
puls~, are accumulated and stored on 'a' supercond~cting ring. Most of the 

-energy of each explosion could be converted directly into electric energy by 
inductive coupling between the fast moving hydrogen and helium ions and. a 
coil system surrounding the explosions. We advised Dr. Winterberg to 
seek funding' support through Los Alamos Scientific Laboratories or Oak 
Ridge Nationa} Laboratory, and possibly LeRC or JPL. It appears likely 

._ ~hat his theoretical results can be verified, ' at least to a certain degre~, 
with relatively small scale, low cost experiments. 

Ed Buckbee
Translation
Yes, and a basic description of the Cosmic Ray Lab. B
[briefing by Dr. Alvarez on Cosmic Ray Lab for Space Station]

Ed Buckbee
Translation
E.S. That sounds awfully exciting. Let's talk about it some more. B
[fusion reaction control proposal by Dr. Winterberg, Univ of Nevada]



TO Dr. von Braun, DIR /' 

? 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE,ALABAMA 

DATE September 17. 1969 

I can readily understand Bill's frustration. I feel the same way. 
There is an agreement, however, between George and Bruce that 

_.QART will direct the necessary Shuttle and.sp~,<?e Station Supporting . 
]{.esearch and ~.echnology as well as the Advanced Systems Development. --_.-_. --- . . . . .. -.- , 
j0:SF, as junior partner with little or no money invested at present, 
tries to tap the funds still available in OART. Due to the late initiation 
~rthi 's agreement, ~~rt~in amounts of the -OART money had alrea~y 
been released to all Centers and committed. c--- .- - .. , 

Now,12el, who is fully in charge of the supporting roleof OART . ~_o MSF, 
has theaifficult task of _directing and redi recting the proposals submitted 
by all Centers h1to channels acceptable tq the Shuttle and Space StatioD; 
~v~lopment without completely p~ralyziJ}g other R&J? work going on iI?­
the OART Centers. Del has established Task Committees to help him ---- . - ... -

,screen and approve the multitude of subrn,;ittals . ..lL~jILO.ur...inte.r:.e.s.L 

that:...."':e~}n M!?K coope~?-t,~ Yf..gh.OART . i~ o~rder. to .. benefit the _utmost.}rom. 
OART funds otherwise not avaUable to--MSF • • .In this proces s i~ is 

~~~oid~bi'e-that 9_i~',Q~ii~p';opo;~i~-'~~~-ei;-~' the same screening as all 
others. ~ - -' -.-.. --.-

At the outset, I requested S&E to .?uppo.rt this activity, namely by 
nominating strong men to the different technology committees. The 

'-follo; ing men represent MSFC's interests in the different cO~Inittees: 

Aerodynamics Mr. W. K. Dahm 

Integrated Electrical 
Systems Mr. H. Hosenthien 

(I finally succeeded in obtaining participation by Bill Horton) 

Thermal Protection Mr. E. C. McKannan 

WSFC • Y""m 488 (A"lIUAt 1960) 

'''. 
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NOTES 9/2:2./69 - DALCn 

.' ?T-7/LC 
( S __ ~~-=J.~, - i\ltb.ough the ~c~E~~~_? '2.L~.ac.L ol· is prcser.tly l"unniJ1g ... ylighLJy , 
, J:;chjnd sche dule, no i nlpa...::t is expcctcci to propcllan:. load ~'Ct;t schcdn18c1 

"--fo r - 10/15/69 Ztnd 10/ l()/GS1, or sta.t.ic firing, scheduled for 10i22/69. -'" .. - ~--.-.-.- .-. ~ 

~-I~~ - Sta ge i s in the vertica l posit.ion in the St<''l.;;e Checkout and 
Storage Building unde~ .. going in sulCl.1.ion rnodification . v--

"-'""" 
('~-.Ir:',LQ - Stage contracto:t" has ,;_~schcc1uled, slatic fjring fro' :1 9 / 21/69 
'- _ to. 9/25/69 . , A requirement for engine heliUlu rc gula tor chCtlJgc -out. 

~~o u]d cause a sJ.ip of one d<3;y J and there is a l so sorne c10ubt th a. t Lh ,; 
se)"vic:e cont:'a'ctor will have p::-ogl"esscd sufficiently with sit e J:esLuratiun 
activities 2.Jter Ihu-ricane " Ca.rn.ille" t o support the stagc contractor's 
schedule. I 

',r 

?-l.~-_~_~ .. Si:a gc arr:i.vcc1. at M.TF on 9 / 17/69 and W::1.S installeu in th e 
A·· J. Te sf; Stand en 9/ H~ / 69 . Ste:. ge c::.nd GSE hook.-up is p:.: e scn~J.y in pr ogre s s 
fen' rrpowcr··up" ()q 9/26/69 . C:-yogenic proof pressure test and static 
fhing cl.1"e sch(;du:cd for J O/J 8/69 and 10/2,9/69, I'e spcctively . V ' 

~:'_~l':~L . ..0!J".~~ r:: - On 9/15/69 Un ongh 9/1) /69 ,~5 ~!f thc' 6 s uiu; af;u.in~;t. the 
G0YC1'nrnc nt fo1' dalnc::.gcs alleg.:'dly j'c8ulting h'orn stat ic t csting 
activities , ... t IvlTF were heard bdoH; .Fcdel'al Distri.ct JucJgc, ,\TaIt e 3: L. NJ.~-::on . 

. Jud ge NixOll ruled in favor' of the pli'l intif:L"s anc~ <t\va.rdc c1 thern c1<..rn 2.gcs, 

tota lling $27 , ~OO. 00. V ~ ___ ._ .... ;,.-·!vl.:y .f:'/- «-lr..r.c:.ej':JJ.' :l:) 
,r---- --.- -- ~ .----- _ ~ r "-_.- . 

The "plai)~!~.J..f s ..2E-.:l.~ b~~.L.)1~jghho.::.: 5.." 15 in all) t.·2 s Lif jed Ul.'t. t Lhc-!!.~i.§;$_9)i., 
__ sC.):)', ~:f'< t.o! t'hat their hOn1.C8 vibrat e d considerably, ane! tr-;,'..t tl:dy CO:lo:c te -.- .- ".~- - -~~} 
blo c~k r:~'?"!.l9 ?..~1.p_CLk~~1,d~Dg?~,"~xa~1§...(Lf~.9vS ... ~: ~ly Sll}..;r,-J.ng. Ul.c ~.r f!i~ . 

~_r- .k_ 

The G o.Y_C: ~!~r-'")_~Et"' s ac: q\.l S tic 3lJ~.9 5."~g.n s LJ.:u ~J5 .. ()l'._,c,XP.~;1~~S te s LiHe d thJ t the 

s_ou}yl leve l in the arei'!. of the phintiff 8, ' . hO,rnc: ~ (l.l.~< Slh) .... y(:,~, ~ ,.\vcll ], c ) O'.V I 

.,t11a.t ,.:y~b).c:h ,;vould c a. usc . d anl.~ gc to c 011 ~ l'~te. b!.o c k. s t r ,u .c tUl' C ~ (142 db), 
th~lt the structul'C'S in q\.~.cs tion had been crrl.c!:;c,0. fQl' 50;1'1(: tiC;.11 , ·3.HU 't 11.,1l 

_ • ..,--_ i". . - .• - - 0.._- .• ...,- - .,. ~-. - ... .. I 

t he si:r: 11cLlues were bolll old al!(~ E;ubstanclan.1. Th8 Judge apl_,arc;llly felt 
th-;)i 't}.; I~~.itI~?~ on·y -of l11e GOV'2';:l;;~~DY CXP8 i~ts -\:;<'1. S outw cirh(; cl by tll ~ 0 ~hCJ' 

_~ _' .. ~ ,. ~~ ~.-;.' _ ", ... , ............ ;, ..... ") '.. .... ' __ ~ ~..... tI 

--1£:.~!i~1 Ol1:.Y,.VC e s e 11 ted . .' ~ 

rI" '1 '1". ' . t1 1 ". • 1... • • -l ' V n e po s S 11)1. ll.y oJ. a pp ca.I.:,_ ng .,~.e:.. (t.E' s:)~}q.l\L2: u em g c C;lil ::": .'~C' (:-...9 J11 

C ()PJ' u':-c~Tfo'-"l~'\''' ')'l h" e v··-, lu a·t·:l' rJ'--- 'of '-he -0 ... p"',. 0 "" C· 1);' ~.vtl-) b <, t -, 1 . C')l I' '," 'r (' r -, l' c1 c; t· O - lJ. . ._ .• _ ,-,_ if. l-_ C. ~ l ~:, ' _ t.- .. .. _ ......... ~" ,,-, C ...... \... . .••. S...... l\'" 

th e J:crn,'ki rdY1'(s llit c...ncl clailu:J , r22:.Ls. }:}~_,lr.ej' j;.~ . l"ese~'. ing, cO:·ls i (L? l"<:1.L],~ 
-'tt r-'1'tl' Q'1~~I')~(1 '" lYlOl"n c1r'r':"ii ., rl~ " "S"" Of """>('Lion s'J'1r"u 1 Q" -' D' - ,-, - , "'l" '!' ~ " l ~'''"Io.o~_.'\o...:.).:..... ! .~ \.''' . (,.~ , ". l ........ JJ..J,.._""l " -- \...l~ ..... .... Cl. • .• J •. t <..t. J. "tJl."L .... \/ t..-iLtl. 

the next hvo We-CkEi. V 

~;: ea\.l of ~h~~_~~lgct Fic:!cl 1:23 - ReprCSelll.<'-i.:) VC f- L: VHl B\\l'C;-'l'. (Jf t.he 
Budrfc t, 2.ccon1l)aJ":ded b\;7 NASA }Ieachl.i:rt<':'?·", and i-.iSFC pE':l.'sonnc-J) WC1"C , v J. • 

itt IvlTF 9/17/.69 on the 'annual BUTca\J of the Budget. Fielel t.::.-ip . T]")(: ~ ?lltin~ 
._ gTOUp, accornpc::.ni.cd by JvlTF l" epresc!Jtatives , were el1so t.aken on;( tUU1' of 

r the . Gulf Coast <',Tca dan1i:tgcd by lIur 'icane C anlille · V 

Ed Buckbee
Translation
May set a precedent! B



. . 

link i~~ base linGCl for th e mann.::d portions of the rnissiol1 utili7,ing the 
--C~nlnl.(1J)d Moc1u'l~ S-J.:.c\Dcl Syst~lll . The Principa l Investigators d0.sirc 
t .. , .'~ .. - --', ~ ~. - - ____ ... ---... -- ....... ~'.. ~. ..- .--- ....... -

to h8ve nnnlannec1 operations "''lith TV downlink cap3.bility. MSFC if> 
eva luatiJ-1g t~h ~ p. or". 'requests f~~" TV -downlink "J~~ring unmanne d oper­

ations and will apprise Iv11'. Schn e ic1 c; r of the schec1ule impa ct and cost 
the ~eek of Scptember 30, 196 9. V'" ._ .... .... --~-.. -.... ' .. 

HA BITABILITY SUPPOR T SYSTEM CO]\llPONE!'~T FLJGHT TEST: -------- . ._-----_.- -
On ScptcrnhcT 17, 1969, pc rsonne 1 of the MDA C- WD and Fairchil d-
Hiller met with S8~ E-ASTN for discussion of ha rchv 2 re, test, and 
specifi.catio·n requirements for the proposed AAP f_ecal col,lecto.r 
flight test on Apollo. MDA C- ,\VD has indicated they can support both 
the Apollo proposal and AAP devc1.opment with th-~- l:~'guirc 'cl tN;t and .' 

\ ' flight h a l'Clw~~ re_. V /' . ,-

ASTR ONA DT VJSIT TO 1\{Dl\ C- WD : Astronauts DO!l Eisele cLl1d - - ,--~-,--- - -- - --" .. _--
Bruce McCandle ss visited MDAC-V!D for discussions on layont ,";., of. 

...... - - ,~ .' .' 

the I:Ic.tbit a bil}.ty Support Systcrll. (HSS) [ood,~ waste, aild sle~lJ cgnl-
, .. par~me11ts __ :. A I'eturn visi.! by the astronauts to MDAC-WD is schcclLllec1 

for Septenl ber 25, 19(19, for further revi ew of the food area .V~· 

~rELEPH!NTER: The cl.c<::ision made py Mr. Schneider , at the Baseline 
Meeting Scptcluber 17·,18 , 19 69 , .to put th e teleprin te}: in the Airlock 
J\~oc1ule will .!2.9

r
! b e irnpl ernentec1 ;on t1'acLl~all y . upLil" 5 orne agree rnents ' 

!lave be en r eached as to t}~e 2.pprOacl1, i. e.,' criticality rating, exL:~nt 
,.-- "- . . - ' .-

of qna lification rcquirE'Cl, redundancy, etc. 'Nc will solicit inp llts 
fror:n MDAC-ED in finalizing the approach. \,r,,o" 

MSC/JVISF~_ O~l~~ 1'101':lS I~T_~_IU~~,~~, l\'LE!fTn~Q.: .fI. meeting on 
the above subjec:: will be h e Jd at h'ISe on Sept:t::moe l· 23 \~i1;l; Tl~ornpsonJ 
S la),4'op J"l"aft etc '1")'1 ' ,'sr~ . ",1 Tal')c" D " l,,\o. "P"'''>'" R1-cha ' -cl ;;_,_ . I,.. ~ , ,). • . , ' ., .J.. \":. 1 l·,'..!.. .. '-..J, ("~.LJ'-. ~ J ~ , 1 .)~:. 1. ........ " , 0 ~"::"".J.. , '.J. , 

- -' Haeu s serm~~n~ McDonmlgh fl'o!n MSr;; C. No~~, tha t 1'~1S C has est'ablished 

m~~ans o[ influcncing design , ' l\1SF(~ "V ?-l~'i. S La sd up similar I ncan~ c[ 
.. . -'- ---. 

D10n i,to ring, influencing aad ~igning off on k~y doc.urncn ts co\'crillg 
.\,1,SFC h a l- c1w ~:~:~ to. b~ ... \>'p'~]:3t.ed,by MSc:.~vPr·2p?1·aLio:1 ancl issuanc'c 
uf mission dOC"l1lnen ta tiOll is one circa of 1\,lSFC inj),l..1t ('(n.el the other is 
doing Ole actua l rnission OpCl'2.t~O l1" The __ ~/.LSfC, ~.])p]:oac11 is to secure 
ai11lnc1erstal"lding, to b e Iorn)c'c li zcd late)", with htlSC nJat is similar to 

r - -- ,._ .. -~... .-' 

~~~~,~rc13 ti ons _ ~'~i.L KSC bcb/(~en h:ll'c1 w?-.rc: ;:u-:.cl opel·a Lions . V 

UI'-l'MA NNED OPEEA T10~~~ j\ T:t'A: The J\ '11'.,1 sys te rn irn peL cts for tbe 
----.-------.-~~--. ---- ----- ---------~------- . 
selected t'tnlnannccl o?:';rah(\i~ 1110de-,:; arc under study ~l1d are scheduled 

t'o 'be completed on S eptl'llJ '!J er 23, 1969.V 

. . ,' 
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Senate Action On FY 70 Authorizatioll - With qnly a few Senators pres~ntr. NASA' s 
... FY 70 Authorization passed the Senate by voice vote on Friday, September 19, at 
th~ S~nate Committee recommended l evel of $3"0 715B. Seno ' Y-arborough (D-T'ex. ) , 

'-sponsored amendments to increa~e the Senate bill by $250M and by $130M, but 
' both were defeated 0, Seno Proxmire put in the record his amendments to re"duce 
· the bill by up to $IB, but cii"9._ I10t bring them to a vote. Proxmire paid that 9fter 

\ . ..- ".. - __ ._._~ _,~. __ _. .... 1; '9-... . ... ,... 

40 days of debate on the Military Procurement Authorization Bill , the ~enate was 
"- • • ...." -", ,~ ... ,.j' ... , 

..too.-iatigued.. to give proper consideration to this NASA bill, and he would therefore 
.. ~~~~~~,a}!l~e_nd11)e)}t~ tQt the _S~r:~!_~ ,,-ap?r?!?!:'.iat~o~,~'£~R.crt,~' . The $ 3 1 715. 5M 
Senate bill and $3,966 0 3M House bill will now go to conference foy resolution of . ~ 

differences 0 The comparison of actions to date is as follows: 

(Dollars in Millions) 
Nixon House Senate House 
Request Auth , . Auth! 1O.~fH2roQ I 

R&D 3,006 .4 3,264~4 3,019.9 3,OOOQO 
C of F 58 02 58.2 58.2 53 0 2 
R&PM 650 s9 643 ! 7 637.4\ 643 2 7 

TOTAL 3,71'5.5 3,966 0 3 3,715.5 3,696.9 ---. - .... . 
~~--------~.-

Headquarters personnel indicate they cannot predict when an Appropriation Bill ---, .- ~-', ... ~. '~.-~ .. , ..... -......- -
r_.-~vill be passed, since the" Y~9o!,e process is behind schedul.ee Therefore they are 

making .. ~.r::~_!~~ ,oper.ation .throu~gI-:.De?em?e~ ~~~~_~. ~~~~lnu.~_r:g ~esolu~i.oD 0 V' .-

Bvreau of The Budget Visit - ~essers Earl Rhode and Nicholas Stoer from the BOB I 

accompanied by two MSF personnel q visited the Center September 15-19 0 This 
was theJirst time at Marshall for both, therefore, the briefings were primarily . 

~ general orientation in nature 0 During the visit the follo';;ing items were covHed: 
r)riefings on Saturn, Engines ~ MP; tour, of Center laboratories; trip to MAP and 

MTF (including tour of Camille disaster area); discussion of Center manpower and 
budget; briefing on future program planning 0 

In general the interest of .the BOB visitors centered on AAP II P9tential future programs I , 

and th"8 MSFC in-hou se capability.- A fe~~'; specific a'feaS of interest were: 
--- 1;- ' .. I!l1-pacf ~:m IvISFC capability ~f manpower reductions and ~estricted 

hiring policy. 
20 Approach to ,reducing cost of follow-on Saturn y. productioI). 0 

3 0 Background on decision to eliminate static firing. 
4. ' Retention of capability of MAP during program hiatu So 

So . ' Future utilization of MTF 0 ' 

6" " -.. MSFC position on priority of Space Shuttle and Space Station ,JL£nlY 
9.J;l~ pould be started o' / /' . . 
'\ ' v 

An interesting comment concerning the STG report ~ made by both BOB visitors was 
that...,~tgave the President the program he ~wantedJSpace Shuttle, Space Station, 
Manned Planetary), ~ut not at a reasonable funding level (4-58 per year),¥ Because 
of this" Ij]\.§~ f!:1ay be faced with a continuing year by year approval of its "progra~ . '/ 
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J -2 ENGINE: ( B~~llo\\'s Leakage Prohl en) - COlllparisoll of S-II-12 LOX 
Feed Line and J -2 Fuel Inlet Duct on S -lVB - 508:) 

A leak was GiscOVCl(xl in the S-II-12 center engine LOX feed line on 
"'------ . 

September II, 1969 during post manufacturing leak check . The lcuk was 
traced to the tors 1.ona 1 relief bellov"s section where approxima tely 32 pin 
hole leuk pa ths-'~e-~'e eventually identified, A Cuuse of the pin holes -a~~'pciared 
to' be external corrosion such as might be cau'sed by an acid Of caustic 

'-. 'J r ". . "_'~ .... _.-<._ .... - . 

so.lution, Improper cleaning during manufactur\:,.is suspected, ' The be llows itself: 
~ctS icfe'ntifjed as having been fabi:icafea by'''a --nrr(t~naln8d ''Ga'~dner which also 
suppUes similar torsional relief behovvs to Solar fo r fabricaUon 'of the J- 2 
engine fu el/LOX jnlet duct bellows, \ ... / - ... - . ~---- -. '. 

r .- . 

A similar leakage probJem bad been previously discovered in April 1969 on 
the J-2 Engine Fue l lnlet Duct on S-IVB-·508, Rocketdyne re moved the duct 
and found corrosion Dnd on8 pin hole leak . Ten other engine inlet ducts 
we re select8d at random for inspection and no leakage paths or signHica nt 
corrosion v-/ere found. Therofore J the" ma tter wa s pres8nted as an is~latcd 
failur e in the AS-SOG Program Mannger's Readiness Revie w and was closed 
0'l:!!_~.!: _ th(}t time, In light of th e S-'II-12 duct leak , th8 Rocketciyne Duct 

'-Jnv8~~t:i.gaUon h35 been ., reopen ed. v 

The following informntion is available for compa~ing the t wo ducts. Both 
ducts use a Torsion Relicf Bellows of very similar d esig-n where the corrosion 
and resulting pin hole leaks were found. _ .?oth ducts are fabricated by . 
SOlcl f I hO'wever J the torsion relief bellows for the two leaking ducts were 
fabricated by different v(n~dors I ~nrdner for the S -II andFaji'chHd for the J-2 

. EngJne Duct on S--JVJ3-·S0f3. 

As a result of the discovery of the above leaks I it was ded.ded to inspect all ~ 
S -- ll Stugo and S-IVB Stage LOX and Fuel Ducts ~Cs1.m j:l ci-r configufc.'ition jnclu(H~lg 

-all tho J-2 Engine Ducts '. S:= II-7 and S-J1: 8 .. hiJ~e completed i r.spection" -" , 
---and there are no leaks . S- IVB -SO'l is to be inspected next. The S-IC stage 

and F-1 Engine OfE:i.ces are survoying t,heir syst(~iTIS to <::scertc:lin if th ey have 
any sjmilar feed Un8s, V 

Rocketdyne CJl1c1 Spc::ce Division are worU.[)g t00ether to fin::l t~1e cnuse of the 
problem ; a l11c:nufacturJng procedural probJem such as improper clednif1:] or 

, --
passivation is suspected. Th2 problem is to J')(~ revievc1ed furLhe.:r in AS -- 507 
J-2 Engine and S --II Stage Preliminary neadjn8s~~ Revie'.\7s this week., \........--

A special tei'lm frorn MSFC laburatories vliJl be iraveling to Seed Boach this w8eI..:. 
ulso to "take pa.rt in the inve stigGLions , V 
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ASTRONOMY PLANNli"lG: In my Notes of last week I mentioned that 
I considered it ~~scntial that we get an opportunity to describe our~ 

astronOlTIY module concept, or ASTRA concept, to the AstrononlY 
--Missions Board. This will no longer be necessary since Dr. Mueiler 
. (or Mr. Mathews) will make a presentation at the next Astronomy-'. . 

J./ . j)~, ' If.'MiS sions Board Meeting. {J.e w,i.!l cov~J.l...t§_~[ltJ):'~_Q.l1.f_~P!..2_~hc 
Ldr- N~ Sy~~~_-,?-str_~l1_o~ ~ .~r:o_gram • . _ 1;Ve will communicate closely with Bellcomm 
v. ' I J as they develop Dr. Mueller's AMB presentation. V-
'" Yt (J(./ ~I ftcl .- -

/ ,., I J' 
~7).'h.~Jre. , ~ A s you s ugg e s~ed, :!/e ._~~_f? getting some conceptual art wo r k .ac c0l"1:~~lis he~ 

--1) ~?owing Purcel.l's telescope ~esigns ,being transported, check,ed o~t, . 
. deployed, servlced, and retrleved wlth a Shuttle. 'Ahe mate1'lal wlll be 

"forwarded to GSFC for pos sibi~ revisions ' and ~rtistic polishing for . 
'-- -. 
appropriate use by GSFC to show a complernentary: association b etween 
the Shuttle and the OA 0 Follow-on Program. )/.fuhaps the Shuttle can 

'"_ ~.",,~ • __ .. ~ ..... ,_~._ .. ,_"t".:..... ... ~ ....... '*' 

p"P!p,y'·e ytQ_be _t}:l~lJnJsJJlaLY.lill ~8r.?lv'. , !Hget~eE, the . OSSA ,ansl .. 9 M SF ,as .~,r:.2!,lo~y:_ 
payload planning activities. ___ 
~--.- ................. -·;.;i;.· ..... .,;,"--~.......--~.;t. __ ........ -.~ .... -.,.. V 

There exist the following unanswered questions and prob~ems that we 
will have to grapple with: 

a. Our Space Station Experiment Module concept will require 
s orne reorientation to accommodate Purcell's ' concepts if the progralTI 
evolves in that direction. \."" 

b. " We Inust consider how the telescope technology portion of 
OTES could be best directed to s~pport and complement the NASA 
Astronomy Program. i,./ 

c. D2f~~.::en<:e.~~j:)_<:..~:,i.~! petw~e·~ .. !?~_: .. _A,tq~g.~~: .. o:n.~ . OSS~ __ l' ega!ding 
astronomy planning._ #, 
~""'-''*''.'''.~ --.J ~.,..~ 

Ed Buckbee
Translation
J.D. Let me know what transpired! B
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1. COnpUTATIONATJ SUPPORT PROBLEt-1': The transition to the third generatioI1 
computers has created, 'or r evealed, several deficiencies in the r-1SFC 
,computat ion resourceS. Four weak spots seem to cause most of the troubles; 
First, the ~esign philosophy vTas more concerned with efficient utilization 
of ~9T"12E-te:r.s.", than with efficiency satisfying the us ers ,( i.e., customers) 
needs;" second, the internal~housekeeping or overhead drain on computer 
capacity was serious'ly underestimated) third, operational s·tatus of the 
system is nm". about 2 1f? ye 'ars . ),.a~~ and still not a.chieved; and fourth, 
the "natural" i'nflati~n 'in legi timat~ comp~ta.tro;-~re·Quirements .ras not 
properly considered . Financi~l restricti~ns precl ud~ any radi cal ;~i-~ ion I AA. 
end some recuction in the centers capabilities as '"Tell as ineffic iency in (n2})(~ J­
manpovTer use is unavoidable. To minimize . this _ir.1pact it. is necessary to J/e ) 1r!.-

JSi v!: the using labs and directore:tes' a-~s"trOnger voice in thE< use of the .J -rc; J ....... 
_ available resgurce~. In its own e.rea, AERO has offered (and SF"E: concurred ~ \ i ~ >' 
"to cut i.ts supportin'g researcp program by $100,000 to cover part of the 
rental of the 3200 computer (medium ) and to try to live with one of its 
two 930' s (small ) leaving the second one to PD. Also, proerams 'are 
shuffled betvreen t hell08 and the GSA 709l~' s as far as possi hIe, even as 
the adn:ini st,rati ve controls are cumbers orne and restrictive. A.t~te:rnpts.. of. J 

~se1f-h~lp are discourae-ed by the lack of assigning resources' to the user . 
'"'and ~-eivine: -hln"l "soMe free'doI'1 to me.ke the best of theM. ]n _E_t9,er to prevent 
further deterioration of the s:i. tuation , the user labs, and particuiarl~ 
AF~6', ~'l?Edng strongly analy:tical-coJTlput.a.tional orient.ed ', 'need a voice in ~". 

rcOT",:ptl,!..~r : pia,nnin'g . Thi's appJ ies as "rell to the present emergency as to 
~-future, e. g . ~- the Ilth generation. A first step was taken by arranginr, 

for AERO's participation in the Action Data Processing Council (Neubert's 
group) and the Fourth Generation Planning Groups. 1,./ ..... 

... 2. LOCKHF.FD'S C-5A FACILITIES: On September 18, 1969, toeether '\.rith other 
representatives from Aero-Astrodynarnics Laboratory, CSF, and Astrionics 
Laboratory t I visited Lockheed's C-5A facilities in }18,rietta , Georgia. 
Of particular interest were the ,simulations for the C-5A and their impli­
cations for our VIork on the Snace Shuttle. We had an onportunitv to 

--participate in the simulation· of an airpl~me landinp; and- to get the feel of 
the realism of the approach. The rum.,ray was projected on a screen and 
viewed through a collimating lens in the cockpit . Hovever, it became 
apparent in discussions that there is a controversy arnonp; various groups in 
the country on the question of using a_ O-degree-of-freedom simulation 
Jfixed base cockpit), 3.-D or 6-D (all-axes motion generator ) and vThat 
represents the best compromise betveen contradicting requirements (cost, 

. realism of simulation, flexi bili ty to chanr;ing missions, etc.). vIe plan 
through the Space Shuttle Simulation Task Team to pursue the question further 
to have all information available that may be needed vrhen a choice behTeen 

:~_~r~.ous simulation approaches for the Spa~e Shuttle has to be ~~~ 

Ed Buckbee
Translation
Maxe Neubert FYI. B
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GODFREY ~'-) o ~J j~.r--' 
1. S-IVB/rU Lunar Impact. A cha.ngc_ p~oposal requestc·d by 
Heac1qullrters to impact the moori" with the IU/S-IVB on'SA-508 has 

It· . . _, .' _ , 

been approved by Rocco Petrone. This change Inodifies the ,soitware 
~ - -- - .. . .. '- - . 

for real tirne lunar impact correction and provides a battery to supply - - .... ~ -.......... . 
thc. CCS tra12spon<Jc.r to l~nar irnpact for tracking accuracy. ',..--" 

2.' Corrosion of Engine Fcedline B~}lows. · Investigation of thc cause 
of leaks discovered on S-ll -12 center engine LOX feedline revealed 
extensive corrosion on the torsion bellov,'§_ .. manufactured by Gardener 

~'~nd assenlblcd into the linehY.··Sola-;:--- Appro~i~~tely 30 '-smalfho}~ 
were found j.n the bellows. A sinlilar bellows, made by Gardener and 
two other vendors is installed by Rocketc1yne on each J -2 engine. A 
,sin"lilar bellows, H1Cl.cle by Garcl<.~nel·, is ernployec1 in the center engine fuel 
line . The defective bellows has been sectioned and NR/SD, Solar and 
Gardener are n'1.aking analyses to determine what foreign elements are 
present. A team. has visited Gardener and Solar examining processes 
and rnaterials to which the bellows ctl'e exposed. Friday, Septcn1ber 19, . 
1969, we met with Mr. Kingsbury and his people to discuss with SD and 
Rocketdyne the status on the corrosion of the bellows. Thc source of 
the corrosion has not been dctern1.ined to date. It appca;~ -this is a 

L .. - ... 

general corrosion prohlclu with both Rocketdyne ' and' 3D havh:g cutTCl'l.t 
pToblen~'~ . Thereforc, Roc1-;:ctdyn2 and SD plan to cOln-p{l:e -and establish 
in detail dle proces~;es used .by their respective vendors during the s\.lb­
asser-nbly and assen'1.bly of the bellows to help isolate the probJelTl. S8t E-

.. ASTN has a man on the \vest coast working daiJy with Rocketdyne and SD 
on this problclYl. Backup feedlincs are being allocated ior AS-50'? and 
another le ak: check of the bellow s is planned bet\veen CDDT and launch. 
This check \vas acc01uplished on S-Il-7 ,and S-II-8 during the: week of 
Septem.ber 15, 1969, and showed no l eakage of the engine and stage 
bellows. This test does not cleaT the bellows of co:;:rosion, and inspec­
tion n1ay ' also be required. vVe will have the plan of action to clear 
Apollo 12 finalized by early next week. \~ 

3. F-l Engine Step Thrust. vVe ar 'e investigating the ,feasibility of inccn-­
pc-rating the step thrust ;~1 the F-I Engine on vehicle 514 Tn" the event the ' 
J-is is delayed due to devclopn:lent problems. Payload's;f i07K or' l08!:( 
~ .. . 
may be required in that tin1.e frarn e . CSE '.vill provide an assessment of 
the irnpact on various vehi.cle systC:~lns and ider:tify the analysis required 
to incorporate step thrust by Septernber 30. 'V 
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SPACE SHUTTLE COMMONALITY STUDY 

Our Office initiated a study of booster/orbiter corrunonality tylO months 
ago .. . 1}~ ipg the ... Gener al Dynamlcs7co~lvalr - 0 (GD IC) t~ia~~s_ij~6nfigur:§l~iQn 

c~or ' analysis. A detailed investigation has nmv been completed on the 
Inerits of -both vehicle and major-subsystem commonality 'vith regard to the 
effect on gross lift-off weight; the data have been made available 
~ • __ ' -. 0, • _ 

_ ~o~ . cost assessment . if further study is deemed necessary_ 

Three degrees of boos ter / orbiter corrunona1ity vlere assumed for each 
subsystem: 

(1) ~ubsystems completely identical in both boost and orbital 
stages 

.. - ..... -

(2) Subsystems optimized for the boost and for the orbital stages .. .. .-.. ~-

(3) Subsystems compromised for use in both the boost and orbital 
~_.stages, i.e., essentially the same subsystems ', but ,·15th minor hard'vare 

modifications, o~f-loading of propella~ts, batteries, etc. 

For each of these assumed degrees of comnlonality, the impact on gross 
lift-off weight was determined using the weight sensitivity for the 
analyzed configuration. Designs ~pproaching complete .cowmonality showed 

..".,- .. - - . - . . .. 
a penalty in gross 'lift-off weight as ~ high as 1._5 .Jnill~s>n pounds. 

\0 ~"" ___ "",.,,,_._.~,,, J_~' ''' - ... ~ • ... -,- ~ ,.. ,. -. ... ~ - - .. 

. It appears that subsystem conh~onality for space shuttle configurations 
is primarily des~irable. ,f.9r thos e -subsystems \-1hich~.a'ye small i mpact on 

..... _ ... 0 ~ , ' • 0 0 .o~ ._ .... . .. .. 0' • __. -' - " _. 0 • 

velil~t~- gross lift-off weight and are characterized by high cost. -........ -.. '.. . -- ........ ~-... . ..... ~ 

. (Our latest ?ssessment of the ~~PLC:. . ~r~al.L~.:? E} <1.0nfiguration indicates 
,..tQ..~ ._9-egree of commona lity bet\-1een booster and orbiter subsystems is 

,,_ ?pproxima~~ly - 67%~) ~ V 
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No submission this week • 
70/:1 z- . 

. 
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1. COOPERATION WITH QUAL LAB: On September 16 Dieter Grau 
and members of his laboratory gave a presentation on quality an~ 
reliability requirements for flight hardware. All members of SSL 
working on flight experiments attended. The meeting was ,highly 
succes sful in increasing mutual understanding of problems. We 
agreed on a cooperative effort on specific flight hardware, especially 
in connection with the,_Contamination Experiment T-027/S-073, the 
Spectrophotometer to be flown with D- 24, and the Proton Spectrome ter 
which is an operational AAP measurement. pro Sieber is ~?<:harge 

,~~t ~he SS L ~.effort and is the focal point for the coope·ra."tion with QUAL. 
Mr. Grau has appointed Mr. R. Ritch as his one-point contact. 
Mr. Ritch will .occupy a desk in Dr. Sieber's Division on a parttime 
b 

. ' \ ........ r'- ,,-' 

_~SlS. 'r." '? V 
2. LUNAR EXPLORATION: At the request of Dr. Haeussermann, 
I appointed Mr. Bob Jones 'as the focal point in SSL for the science 
.~!lputs to the Manned Rover Project. Mr. Jones will also b e- in-·charge 
of SSL's scientific participation in the Lunar Excursion Vehicle and 
Dual Mode Rover studies in PD. . Individual tasks or projects involved 
'c.re: L lnar Drill, Lunar Samp ler, Seismometer, Gravimeter, and 
possfbly ' s ·oil mech~nics in~-tr·u~entation~·~~h ~s a &~e£r·ometer. One 
of Mr. J;nes' ta s ks will be to organiz e: ' jointly wit'h ~th~~ -'- MSFC 
organizations, MSC and Headquarters, a nationwide science team in 
support of MSFC's lunar exploration efforts. vs.-



1. ,SPACE TASK GROUP REPORT: 

NOTES 9/22/69 HUBER 

:7r 7/'-> L-
After a brief review of the STG report3; ) ~)' 

several observations are of interest: 

a. No singular plan for the next dec(ide . \.,as r ,ecommended. " However, 
~.&-__ , • ..- '4-,,,, ___ ..... ..-- .. ~._ ................... ,. ...... _~ ~ •• ,-_ • , '. ":1 

all the major pieces of hard\'7are were included in each of the thl-ee 
- Dliddle options. (Although not stated specifically, these options 
appear to be the only options the group would support). The major 
difference in thes~ three options are bas ically sc'hed~le: variations. V 

b.- The lunar program appears to be the most 
-schedule· variations in the options of interest. 

~ hiatus couldoccur ' in m~nned lunar exploration. 
to get more than three days on the lunar surface 

severely affected by 
A three to five year 
No provision was made 
in this interim period. 

d. The Integrated Plan that the Center has been defining and 
analyzing fo-i - the last " seve~'al months does " not differ greatly from the 
options of interest in the report. V ' 

In the near future v7e plan a detailed analysis' ,of the report. He 
will keep you informed on our analysis. I.F- ,-

2. NUCLEAR STAGE/PAYLOADS_DEFINITION STUDIES: Study contracts are 
in progress wi th Lockheed, NcDonnell-Douglas, and North Amcricc;m, , to de­
'fine nuclear stage configurations and potential payloads for early fligh'ts. 
'These studies ' are . .(~nded by OART(SNPO) and OSSA~ Status after the firs t 

- '~ two 'nloi1ths of effort vIas revie\'Jed by HSFC and other NASA personnel during 
i ,';: :the" v7eek of September 8, to ' selec t specific approache s for more detailed 

,,~, > T,study, and t Oo dJscuss some'--redirection ,as a ]:"esult of , the nuc lear ' shuttle , 
"-'~ ~~d ' Integrat~d Plan. The nucle~r stage studies at McDonnell-Douglas and • , 1 \ -

Lockheed are progressing \\'e1l... NAR(nuclear stage derivatives from S-I1) 
.. ~ ha;- not yet' made as- much visible~ progress. All of the payload definiti9n 
'-", ];]:l.!dies are : progressing well. These include' O_u~er Pl~mets missions ,and · 

payloads (NAR) , a ~_Barium Cloud Experiment (Hartin-Marietta, under sub­
,contract to NAR), and :tI~rs Surface Sample Return 1-fissions (Northrop-Hunt,svillc, 

- 'under ' sub'-contract to HDAC) • . Summary revie~"s on these studies will be ' 
, g~v:en a~ MSFC during the ~leek of OC tober 6, 1969. ~~ .. 



9/22/69 NOTES HUETER 

!J/j /~- ~_ . 
Negative reply 



NOTES 9/22/69 JOHNSON 

7/;/2 L _ 

Nothing of significance to report. 



. ~ 
" >," • 

NOTES 9-22-69 A-~Z;~~.t.2ED PROJECTS (PD) j) ,5/2-S 
J/t/1. L 

1. LUNAR EXPLORA TION PROGRAM PLANNING: During his visit to MSFC 

in th e pa s t week, -!:~ !:,1 i~ :::l! ~!5.y, .l?}Slts:~~~~ e.2~ t!:~l"!b.;,,,<b:~.!!.-~E. .. s ,~i~l}!t s t s; ."ap c! . 
geologists continue to want long range lunar surface traverses as part of the 
~~~.~~J "'~:';:-"-"'-~yIo~_;C"r;'!:~i'~·--~ . 1Z!oA _ ,-"_ ... _ ,,<,;"-. "~'_""'Jfo;I.""Ji_"'~l.. ·~r·-·""''"':'' § • ..., .............. ~ • • ~~, ..... "J. ... _., .... ,.;:>."'" .. ~.~ • 

unar exploration p r og'ram. He also ' indicated that there is a need to .p.efme 
payloads for the follow-on Apollo missions (starting with Apollo 21 to be 

, launcl\ed early in 1974) and that .MSFC __ should p;;ceed with the definitio.!l 
. ~~_d~_<~}_n:lOde ~unar roving vehicle to provide an early remote control 

. capability while retaining the features requir~d for crew operation? He 
'--jndiC'a:ted that y~y!oads have either been .Er~cured or are under procurement 

for Apollo mis sions thru 20. Jhe se payloads include the .current 5 A LSEP s 
plus an additional buy of two ALSEPs, and four manned roving vehicles for 

- A polIo 17 th ru 20. B e~ . i~di c~ ted" tha't ~~Jl.~.'}.ls!.,J: :r <?_s:_~ ~sl.~ Qn ...... ~!?:-.~~e~~~ i_!<~p . 
basis to plan for the dual mode roving vehicle to be flown as early as Apollo -..."".)0 ..... _ .. ' -"-:ow ... ;''':; • .4''.,;.'.;.. ,""""~, ..... ....; .... ,. ••• -.. .. .. 0' ~.-,~.~",."-:,.",,,-~~, '-,'" "',.. , .... ' ...,~. ...... '~'.-., "-1'~~"<o:::::-~ ~ 

21 in the first quarter of 1974. 

2. SPACE SHUTTLE ACTION ITEMS: The action items resulting from the 
9-10/11-69 Management Council Meeting are being worked on; _a.:.]i .~t _of 14: 
items has been established for in-house work and a list of 17 items has been 

transmitted to Lockheed, GD/C and Martin Marietta for action.: All action 
items will be completed by 9-29-69. The results will be pre s ented to PD 
on 9-30-69 and to Center Management on 10-1 or 10-2-69. V--

The ~!udy .. g t.:..S:>'-:lnd :r:~le 9:at~ passed out by Dr. Mueller at the last MCM, 
2.c::.!..!.~_cting . his .desire to reduce gross weight and development cost_, resulted 
in the foll?wing prelirninary payload capabilities determined b)7 Aerospace 

Corp. : L!itC?L!...~i.Rbl Tandem Burn Parallel Burn 
. --.-.- ._. tlIY~} t~~if2:.)(~ • 

. 'j. 3. 5 x 10 pounds 29, 000 pounds 14, 000 pounds 
'." l'"f x' rQ6~'p;u;; ds .. Y,--600'-pounds ~ (' b --- pounas- .... 
-. . ... ~ ~ ~ .. :........:. .~,"." ......... . .-..1 ______ ...... _.... • • ..-. ______ .. __ ~_.' I 

Dr.-- Mueller :intends to discuss these results with Aerospace Corp .• on 9-22-69. 
We will participate in the discussions. We have also worked this problem 

L...._ _ .. - . .. _.. • 

.' in-house -and Qur E.~ ~~lts. are.~ ~v~p .. ~9,r~ 13_ than_. 1.l:.~s~..-9..f.-6e_rC?.spa~.~ .g? !'.p ..... ~ 

3. SPACE STATION INFORMATION MANAGEMENT: A presentation was 

made ~?_!J?A a z:.si. COMSA T. ?-t Washington, D. C. on 9-17 -69 with ,e.!!lpha_s.is 
on co.pmunication requirements. It was pointed out that the 1E.t~.!.~at .. s:_o~l~ . J 

-not-handle the TV and high-rate telemetry requirements . • A suggested 
S;futi~n ;'a s' i; .. add "a. '3 5Gl-I ~ Sp~~~ 'Sta tior;: 'to - sa tellite link for high- rate ~ 

~t.?- ~!ld a., 136 ~MHzTirik-'f; r_ 'very low-rate data_ (such as guidance) during 
the launch phase. This same 136 MHz link could als~ provide v~.~~ ~ £.or the 

__ ~huttle during launch and docking . ~ 

4. SHUTTLE PROCUREMENT PLAN: .Jj~~_dqua!'ters has adop~eA __ th~_l0SFC 
Shuttle Procurement Plan almost without changes and sent it to Dr. Mueller. V-



NOTES 9/22/69 MOHLERE 

/J ft/2~ . 

No submis sion this week. 



NOTES 9/22/09 MOORE 

Y~7/l..L 
1. DRY WORKSHOP ATTITUDE CONTROL S'/STEM: The AAP Level II Change 
Control Board ~aselined the S&E rec_omf'!lended conc~pt fo-r the Attit~de Con!r£1 
~Sysfem o-nthe Dry Workshop at its meeting Tuesday, September 16. Although we 

unders tand that NASA' Headquarters (Mr. , ~.ill ... 2":-.h!),,ti9~rl.h.9._s_.~IJ.~1..y'~.! ,,9.gr~§Ld witb 
the concept because of its schedule slip possibi!ities~ we are e..roceeding to create 

p;C;~"t;reme~n't-arlcrenginee-d~st'd~~~'g-e 'pap~'r'~to imple~ent the Level I! CCB d~cfsion. 
~--We feel that ~S9J}cept which avoids sched~le problems will hav~ to allow missio.l) ­

criti cal single "p_()i~t failures ~hich may be untenable ', Our fear is that~J..-2LS>D.geA .... 
peri od of indecision at the Headquarters level wi II assure. ~.c,hedul e ,d~-'ay'~, techni cal 

' :'~~~~~T~qite;~~aii_~,.!~~ria~~ii~:c~~ Y have discussed the si tuation wi th -St~n- Ref;artz 
who. is werking the problem. ~/---

2, AS-5C6 CROSS RA~~GE (Y) VELOCITY ERROR: Reference my nete ef 9/15/69, 
subject as above, copy attached. The Saturn Level II Change Control Board has 
approved additional telemetry channel; 't~ ' i~vestigate possible accelerometer defl~ctions 

-~~e'c_'Hve ~n_~_S_-50B:_ , Our ~:q.~est ,for AS-50l effectivity was disapproved on the -
grounds it would delay AS-507 FRT three days (but would not delay the launch schedule) . 

. We will remain alert to AS-SOl opportunities if FRT delays should occur for other reasons'r 
3. VHF Transmitters: A ~~9I}tract was awarded to Cenic Cerporation, San Diego., 
for JO:-waU VHF transmitters to, be us ed on ATM for telemetry and tape recorder down­
I inks. This seurce ef transmitters replaces Gi annini -Vel tex whese producti en contract 
was terminated in June 1969 for the convenience of the government at no. cost. 



NOTES 9-22-69 SIEBEL iZ 
'J f -, /2 <- ~l) j k )--. 

1 • Routing of Procurement Ac{i~ns: Three procurement actions for valves 
for ESS Biomedical Experiments_ were forw§..r:Qg_<;L§§)J.~I1l9..~.L .3. (.J9~9 ... , to the 

"-FInance Office for proces sing. These actions are rubbe r stamped 
"BIOMEDICAL" in order to get specia-l processing attention. A follow-up 
to deterrriine- status of-the~'e actions was made on Septe mber 15, 1969. 
After calling the many offices that make approval, it was determined that 
these actions were lost somewhere between Finance '(A&"TS~":' FINr (two -pla;es), 

.... PTaKriiirg·ancCRes~ource s·~Office · (S&E-::PR) I qnd MP Office (PM-AA). New 
";-cop'ie~t""or-Ollr " procu"f"ement"'reqUests ~en~ mad~ ' a~d handc'~r;i~d-a-; far as 
the AAP Office. One action was approved for funding, the other two actions 
are being held for- lack of funds. Information copies were given Purchasing 
and they agreed to request quotes pending availability of funds. This is 
an example of the procurement approval route that most of our actions 

f )1l7--=- ,!!!uS-F follow. In addition, approvals by the Reviewing Official, Project 

r.,;L' \)1 ~~~;;~~J~~f;}~!i~;~:~:~~0~i!~;;;i::i~~:~:Ff~~;~~?·~?~s~~ 
/s;p)'IC', f;(; 'J h :wo,{id see;"-thi~-i;by;:;~th;ould' be-~i;:;;tlm;e~t;;d if s;'m~-of thes,;- - " 
-k ""7,, 1l ....J.~ approving offices w.ould be satisfied with just an information copy of the 

Y:': l~ O~r ( ( procurement request. I ~~~:..ur~~_~,a:," th~~_,~~,~.~?t?.ry ~.~ . not ~he 0I1:1.x. sne 
eT"')''''- </,,~ 'r CO[l:,e.Ene_.d .~T~th ~he prol31em .orrouting a? ~ approy~l ~ r:r:~e fO.llO~-UP an.d .l-t;" . nan~c_i?:rrying required o.n these procurements consumes an amount of , 
~1, / . ~ .J" J m~np_o~~~ ~hi~!I_.yve . thi~)) _~~:dthe.r~E ~.or: the other orga~iza~ions in t11e 
ir:.hjfi f.{lv ~l' . .. \ ... g~nteLcan afford •. 

C IJt',.t.. vfl'-:':'C - . . 
. ptvt),I,-J t:~ .. ~;.! 2. ATM: Three new fixtures are being designed and built, as a result 
'f.c.rQ (! of the program overhaul and the new structural and assembly manufacturing 
" f<-::K'-4.w-,:C.: requirements. One is a new structural station for ins talla tion of the 
~ lYr-f'·E·J'Cl' \( . .,;f~ .. outriggers and the other two are duplications of existing stations • .These 
! . J> r newly created stations eliminate major fixture restraint p.roblems ~n the 

I ~ ATM program v '-
I 

I 3. Saturn V: We are fabricating parts required to ins tall the S - II vent 
I 

valve for the S-II Vent Valve Stability Test. I,r'" 

Ed Buckbee
Translation
Jay F. Please ask Woody Bethay to make an expedited study of this labyrinth and come up with suggestions for procedural improvements. B



NOTES 9/~2/69 SPEER 15 J~S' 
J 1-1./ '2 ~_ ' , • 

1. Apollo 12 Landing Site: The planning activity as sociated with the 

~,~i~_?_, l ~)~I!~i~~~~_~,~e __ ?_~~~y<;?:·" !~,IJo.cati,o:: i~ ,,~~~<:= "~~?ing ~airl'y fir~:.:~ 
Tlie decision to land at this site must be m.ade at approxirnately 
5000£1:,' al'ti 'tude ~;~cl ' th'~ ' L'M" ~l~~t be withi~ 1/2." 'lnile of the, Sur~ey~r 

~-'-~ Jor 'a ~isit attempt to ~b"e ~~d~~ . The ~~I...":':,~Y.2}:: is located .i~ ~~ _G,x~t~i",C'J 
~aboui~99Q ~~(t; , iT!, , ~1.i..~~,~tsr'( with a .. ~.E9}" of about .§.9.~£t.~_~l~t.~n.. " 
· '- ~~~J:;~_!~~,~,~ •• ~!"1».;;J~&-r,~~~gt,tlg., The objectives of the visit and their 
prlority are: (1) photography of both the lunar surface and the , 
Surveyor; (2) retur.'n 'of s~lrfCl.:ce , saI:nples within the crater; and (3) 

"retU;rn of SUl'v';y';~:-"iII parts. The C2ply toql .that will be utilized in 
'"'-...... " . ' ....... ,- . 

relTIoving parts is a bolt cutter. With regard to the ....§J.l!J~'::~ , ~amples _ 
' froIn tl:e crater, it is desireq. 'by the scientific cornnl.unity that 

~, v~J?52's.~.fL~ ... ~_a,El!-p! e g ~ p r ?,'y~"o~,~,l.¥ ,~ .dcn tif i ~ d ,f r o:m th:~ .. " s.~J.' ye Y91~ ; III "p h Q~t 0.,.;. 
graphs be returned. It is also planned to impact theLM ascent" 

~ .,.:,.::+s.' ' ............... _.". . "' .... -.r . • :... , ...... :, • li\..: ....... _... . .,',_ _... -

. 'stage on the lunar surface after crew transfer. This will be ground 
..... >&!'''"'\;,.o._ •• ~~, ••. ..' ... . ~ ... ..... "";.' ,- •• '.~ •• _.,..... . 154 _ "0"-"'< """"., 

corrllnanded in revolution 34 and should impact within -SO n1.iles of 
... .nI-4_J_ ~ .. ~ .... ---I"~ ..... _,. .... ~ . ". ,,".' -' .,"-- '~:':~.".i.,,"\.~ . ....~ ........ ~.. '. "'.' I 

... _.~!:~ .. ~~r~_di!:lg site. \f . 

2. :Ap~n? 12 !"1i,ssjon B-..:l1es: We have agreed with 11SC to accept 
new ground rules for the second S-IVB burn (TLI) on Apollo 12. 
Except for catastrophic risks, no L/V malfunction would result in 
a NO'-GO deci'sion since MSC h~s--Incre'ased ' confidence of s'afely --', 

~ha-rialing p~ernature S-IVB cutoffs. ' ' This , will eliminate pi'cviolis 
"" N6~GO r:ni 'ssi~]; ' Rules based on 'engineering judgments of the 

probability of achieving TLI. ~-.' 

3. AAP Operatimis Interface with 11SC: After n1.any delays we plan 
to meet with toi;-iv1SC offIcials -en Tuesday (9/23) to discuss tb.~' 

~p~~ations interfa,ce ,betw.een the 't\VO Centers in AAP. Key points of 
' the 'discussion will be MSC's requirement for on-site contractor 
support (engin,ecring i:'s-s 'istanc'c) and our rcqui'rement for reasonable 

JIi2,?'it~l tions on c-cope 'and magnit1.1de oi"this" effort" and ~ur require­
'rnent for forrnal chanllcls for MSFC 'engineering input to flight 
op-e;a'tio·ns . In 'a dry run here 'on last Friday, ~P~)1 ,and S&E, reached 
a'gi'-cern'e'ut on. the approach to be taken in this ilnportant Ineeting. ~ 

1"""'-" '" - .-. ~ - .... , 



NOTES 9/22/69 STAMY 

JA;/2~ 
VISITORS TO MAF: On Tuesc1ay, Scptenl.ber 16, a group of 76 

Ita~ian .9ff~_c;~,~ .:' .. ~n3._ Mid~hip}1.1en. of th~ .. Jta1ian Na~y J'r aining Ve S§ e 1 
'YSanGioTgio, " accon"1.panied by Dr. Alfredo Lenzi, Consul General 
~~"of]taJi~"'''and COlnrnancier Baido, Italian Naval At1.ache in "\-Vashington, 
D. ·C., visited the Michaud Assen"lbly Facility. The group was given 

_ _ ....... ...c:~ ................ _.J<_ ... -~ .' ......... ~-.. -" '~:. ~,., .. ·--I~) -. '.,~"~ • • .... . 

an orientation and tour of the facility. V-

. On vVednesclay, Septenl.ber 17, Messrs. Earl D. Rhode and Nicholas S. _ 
'------.....,.. ... "u. .. ~_ """""~"_"#' ",_ .... ,," .; ',' -..' 6. ,~. .,.- ... 

Stoel' of the Bur eau of the Budget, acconlpaniec1 by lAr. Don Ryan, 
OlvlSF , " Cl~11 '(r M'; ':-'-i3il:l' l';ei;'--oi 'lvlS'FC, -\vere briefed by the lvlA .F l\1anCl .. ger 

!'.;.!""~" .. -~_~~. ~ _ '.;. " ;'~ ~ ._,"" ."-4.~ 

following which they were introc.luced to the . rnanagers of the prirne ; 
r .. -,;/- • ,. _'I •• "".. _ ••• " ,. • _ • ~.-

contractor s at Ivrichoud and \ver e conduct.ed on a tqur of the facility. 

-ATt~';-iunc~h the ~_~~?~lJ) __ ~~pa.:r~e_~_ M_!~F,',\,£_?_~: ,,~~,:,",~~~.~.!~.s~pp.~ .. I;~._~t 
Facility. 

,.....~-.... - .. ".' ... -.'~ .... V ··-



NOTES 9/22/69 Stuhlinger 
, ,cr/1. ?/"2 '<-_ 

1. OAO-FOLLOWON PRES~~TATION: Dixon Ashworth {OSSA), Jim 
Kupperian (GSFC), and Joe Purcell (GSFC're-xpre-ssed again their appreciation 
for your interest in the-r;-'pr~~ ~ntation on 9 rr6:'" .I"beli~ve that our joint dis - ' 

"-cusS-lon was an important step toward the closing of the gap bet\~-e-~n manne~ . 
-ifnd unmanned astron'omy, and it brought us a potent customer for the shuttle. 
~in 'fact, ;!;~_.~~~t}~j!1. c.or:P,bination with OAO-der.ivqtives would .. rep1o',(e::man"y " 

, ..o~}~~~y:~r~, ~if~ic?~t~'~':>~6.~l: ~.~~, o ,:~Lt~J., s ervicing and .repair woul~e.~ .. c~~~,~~; 
_ ,if d~:?.:.l>.x }~'y:~\, _ st,,~ti~n ~!!.achm~,n,~''''''£F",9-1?~~le pr.essurizatio~~ .. V'T.hese diffi­

culties have caus ed some rn.embers of OSSA and the AMB in the past t9 
envision the role 'of inan in ,space' astronomy with reluctance and doubt. V 
~-6SSA""~a~;ge~~nt, Dr. ' Newell, and Dr. Paine have shown positi";~ 

""'-_":"....-.-.~.-I.#~- .. -...__ '..r:,~' ... _ ~ .... _.. __ -:.; .......... - ~'r ";.. '-"-.' _ ,-!'-" • -- ... - - .• - ,- _".' '"i# 

interest in the OAO-Followoriproposal. I would strongly recomm.e.rid .. tfiat we 
~r~efaincro's; " ~~~t~-~t "~ith' tr~~e"'6Ab-progra;;;--~~(i"p';~j'~ct managers ,at 055A-a~ 

..... - CSFC ; and that we offer 'active participation in further planning studies of ~he 
.,.......<?Ab_-Fo~lowon propos~~~, V~~ 

2. RECOMMENDATION OF 3 METER (120") TELESCOPE PROJECT: The 
Optical Panel of the Astronomy Missions Board (AMB), chaired by Lyman 

"''Spitzer, ·'has now formally recommended that the AMB include in its propos ed 
astronomy projects~" the launchlng of two 3 meter (120") telescopes, the first 
With relatively modest optical and mechanical accuracy, the second with an 
accuracy approaching the diffraction limit (0.03 arc sec fo; green light). The 

-Panel ~l~o recommended th.at the ~:nployment of man in the deployment, ~ctiva-. 

tion, operation, maintenance, and repair of these telescopes should be given 
_!.::~es~ consideration.v' ~ . 

3. PLANETARY PROJECT STUDIES: At the recent Astronomy Missions 
Board Meeting, Don Hearth. emphasized OSSA's great interest in MSFC' s 
p:!:Iletary mission studies .. and suggested that 1_ meet with Bob Kraemer for 
further discussions. Last week I visited Bob in Washington. }Ie express.ed 
Dr. Naugle's very _positive reaction to MSFC's Outer Planets presentation , 

' ( ". ~ ~~ .. 
on 8/2l. He recommended that we should concentrate on Titan III D with 

... - - - -
5-segmented selid booster for the 1974 mission, and that we omit Sa turn V 

_ ___ ... _ ~""" .... ".. _ •• ~_ ~ • 4 ~ - ,,"r -~ • .."" 

~~~r_sions from .. our forJ.!lal proposal (Saturn V projects would far exceed OSSA " 
f.pndJpg capabilities). Boh also stated that OSSA is greatly in:terested in 
high-data-rate reconnaissance flights to Mars and to Venus, and that the 

--p'os"s ible us e of~ electric propuls ion systems for suc h flights .. _loo~~ very . 

. ,attractive and promising. Funded project studies for J~os_~:.y~king_high..::A~,t_~-:~ 

_~!.~_il~gh!s _ are expected to begin in FY 19.~2: V 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MARSHALL SPACE FLIGHT CENTER. ALABAMA 35812 

October 23 , 1969 
REPLY TO 
ATTN OF: PM-EP-F /H 

TO Memo for Record 

FROM F-l/H-l Engine Project 

SUBJECT H-l Engine/Thor Vehicle Application 

We have been actively pursuing all avenues to determine if residual 
H-l engines and hardware could be used to advantage in other NASA 
or Air Force Programs since redirection of the Saturn IB Program 
in 1968. In response to a query from Goddard Space Flight Center 
in June 1969, we indicated we could make 39 H-l engines available , 
to them for the Thor Delta Program. They contracted with McDonald 
Douglas (MDC) to study the H-l / Thor application, and funded us to 
manage the Rocketdyne portion of the study. 

These studies show the concept to be technically feasible, E-0weve:, 
the practical and economical aspects of such a modiflcation are dis-
~ ointig g. It appears that we could realistically save approximately 
half the cost of new Thor engines (8-9 million) but this would be 
generally offset by MDC's vehicle modification costs. There are 
other factors which impact the final decision that we at MSFC are 
not in a position to evaluate, such as: 

1. Increase or decrease in field service and logistics support 
costs 

2. Effect on the Air Force Thor Program 
3. Effect on flight performance predictions 
4. Reduction of strap-on solid motor s due to the higher thrust 

of the H-l engines 
5. The effect of such a major modification on vehicle reliability 

GSFC may feel that a change of this magnitude should be qualified 
by static testing some of the first vehicles modified, and/or flying 
one or more R&D vehicles. 



-2-

GSFC did not react positively to the MDC/Rocketdyne study, and has 
not provided the occasion for us to pursue this subject with them in 
depth. In a telephone conversation on October 21, 1969, they indi­
cated that the study will be presented to NASA Headquarters for a 
decision in the near future. A rejection is expected as implementation 
would cause an increase of approximately $7 million in their FY -71 
budget to fund the MDC modification. 

Effort appropriately conducted by MSFC has been completed. Since 
substantial savings cannot be demonstrated, and the risks to the Thor 
system are considerable, this investigation has been terminated at 
MSFC. 

t 

Ru ert B. 

CONCURRENCE: ,~-8~ 
j)K'r'F. M. tewart, Mgr. 
OW I F-I/H-1 Engine Project 

cc: 
DIR, Dr. von Braun 
PM-DIR, Mr. James 
PM-EP-MGR, Mr. Brown 
PM-EP-J, Mr. Smith 
PM-EP-F IHC, Mr. Seiser 
PM-CO-E, Mr. Burton 
S&E-ASTN-T, Mr. Grafton 
MAT, Mr. Kistle 
GSFC, Mr. Bourdeau 
GSFC, Mr. Gunn 



NOTES 9/29/69 BALCH 
J) 10 (L-

';//'J/'2 :/ 
" S-1C-12 - Stage processing Is running approxitnately 5 days behind 

schedule. The stage contractor is fortnulating a recov-e-ry-'pta~ 'to 
prevent itnpact to the propellant load test scheduled for 10/15/69 
and 10/16/69 and ~t~~ic firing scheduled for 10/2?L99. V 

S-11-9 - Stage is in the vertical position in the Stage Checkout and 
Storage Building with insulation tnodifications cotnpleted. y---

( S-Il-lO - ,Stage Contractor has rescheduled static firi?g frotn 9/25/69 
to 10/1/69. The delay was caused by a req~lre~e~t '-'to pre s sure te st 

a nd leak check , the LH2 tank pre s surization lit?-e. A leak had been 
discovered in the LH2 tank pressurization line on the S-II-12 stage, 
and it was necessary to detertnine whe ther the,re was a sitnilar 
leak on the S-II-IO stage. Testing of tpe line on the S-11-10 stage, has 
nawb e en cOtTIpleted, and the ~esu1ts are satisfactory. -,/ 

S-II-ll - "Power -up" was re scheduled fTOtTI Friday, 9/26/69, to 
Monday, 9/29/69, buJ this is not expected to itnpact the cryogenic 
proof pressure test or static firing, which remain scheduled for 
10/18/69 and 10/29/69, respectively. V-

Valve Te sting at MTF for KSC by Chrysler - This proje ct is now under 
way at the Components Test Facility and is progressing satisfactorily. 
Chrysler Corporation personnel performed 3 test runs on 9/24/69. v .... 

GE Service Contract - AtnendtTIent No. 188, which provides for 
continuation of general support service s at MTF for an additional 
3 tTIonths frotn 10/1/69 through 12/31/69 J .has been signed by the 
contractor and transtnitted to MSFC for approval. The total atnount 
for the additional three tTIonths .. is $5,096,900.00, which includes 
$81 J 000.00 Base Fee and $378,500. 00 Award Fee. 

. ' ~* ..... 
,. 
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, 'r)SJ ~~ ') . 10/L. 
KSC ACCEPTANCE TEST P L AN M E ETING: MSFC participated in a 
meeting at KSC, S e pte nlb e r 23-24, 1969, to discuss the. AAP Modu·le. 
Factory Accepta nc e Test Plans and KSC' s plans for. pr e l~un c~ ch e ck- , 

- out:--:Each Module Project Office presente d the Accepta nce Test Plans 
and 'a brief description of the wet to dry configuration ch Cl.nges. KSC 

2 presented a proposed plan for prelaunch checkout assuming an OWS 

~ \'" _ ~de ~er:t~,,?_~2S;: ~~<1 ... ~ll!~.!j..£r.:._n?=qJ"-slt.2E~K~i .to ai1~~~~~ ~ G'entr';~nd . p _ operation without extensive GSE in the VAB. KSC also had a contingency 
plan utilizing the Manned Spacecraft Operations Building (MSOB) if the 
above OWS changes were not approved. A followup meeting will be held 
very soon to deternline th e final approach for th e s e tests.~ 

CLUSTER RECLOCKI NG: Action ha s been take n to get a cost e s timate 
impact from MDAC -ED_.if the MDA / AT~/ DA is rotat e d 90 0 c<?U!lte~;­
.clockwis e: to sir:nplify the A TM filnl retrieval/ EVA design tasle. The 
i~pa_ct is anticipated to be a minor radiator d e sign ch_ang ~ and major , 
mO.le. seive relocation chang~. V"" 

MATERIALS AND PROCESS TEST: El11issivity tests of the configura-
"-- . -_.".,. -- .. , '. 

hon involving the application of gold ta pe to_ the exterior of ~he ~~2 _~ank.' 

'and"sprayed teflon on the interior of the meteoroid shield have be~~ 
completed. Upon final data confirmation by S&E (ASTN), it is planne d 

to ~~: __ thi~ configu~ation. on OWS #l._V 

ROUTING OF PROCUREMENT ACTIONS: Ref: Notes 9/22/69 Siebel 
Discussions with S&E have indicated that the one "held for funds" pro­
curement_~a.s an exceptio~ by encountering "f::.<:>nt __ ?ffice" delays and 
this holdup. c~u~d have been eliminated or reduced by nqtification of a _. 
S&E Bio -Astronautics Task Team nlember or the medical experiment - - ,-
monitor in this office. , Both organizations have already taken steps to 
handle similar cases i~' ;~- expeditious manner in the future. (Copy" of 

'-Siebel Notes"ahachecl) -\/- ~.---.- - ----~ .. ~------ '--"-.- .. ~--~~-
,. 

Ed Buckbee
Translation
?? B
[questioning KSC assuming an OWS side entrance door and interior floor changes]
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t !-3) 2-:;J ;) /J! 2-
Wilson/Gould Oversight Committee Staff Study - "Future Manned Space Flight 
Effort and Launch Rate" will be the subj ect for the annual House Oversignt 
Subcommittee Staff Study by Jim Wilson and Harold ~,?ul? ~ 

Wilson and Gould will meet with Freitag's people on Monday, September 29 
to finalize study plans I but a tentative schedule shows Wilson and Gould 
at Headquarters on October 15-171/ MSFC on October 20, Michaud and MTF 
pn October 21 and 22, followed by 'Vis'its to MSC, Grumman; MDC and NAR 
with the final visit to KSC on November 17 • . 

Wilson and Gould will study the effect of various launch rates on personnel 
levels, skill mix, utilization of plant and equipment, and level ot" sustaining 

~e!fort required to maintain an effective program team o • The study will also 
evaluate the effect of various levels of effort on future program requirements. 
Rationale and conclusions will be available for Committee use during the 
FY-71 Authorization Hearings. V 

The program cost study I proposed earlier by the Committee Staff, will not be 
made, but summary data on that subject will be provided to Mr. Wilson by 

-George Vecchietti of NASA Headquarters.- y----- . 

Revised EOY FY-70 Civil Service Ceilings - We were informed by Dr ° Mueller's 
letter of September 18 that Marshall's FY-70 end of year target ceiling for 
permanent Civil Service personnel is now' 5969. A comparison of the revised 

-"ceilings for each MSF Center with the previous budget book ceiling is shown 
below: 

Previous Budget 
Book Ceiling 6. Revised Ceiling 

5851 +118 ~ 5969 . MSFC 
MSC 
KSC 

~--, ..... ----- . 

4303 -104 4199 
2881 -115 2766 . 

-r 0 1/~ i- 13 0"3 ~ - I 0 I J ? ... 3 3 ~/' 
~- . 

MSF Review of Center POP 69-2C - .Eighteen people from MSF will be at 
~ Marshall on October 2-3 to review our R&D and R&"P.Jt1 POP submissions in 
~'detailo The mOI1ling of October 2 will be used fo~_~o~mal R&D program presen­
tations with the afternoon utilized' for individual program working ses sions ° 
If required, R&D working sessions will continue on October 3" The afternoon 
of October 2 will also be utilized for the R&PM review ° V--
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NOT'ES 9-29- 69 BROWN 

/~ / "; J) ~ '.). 
F-l Engine During leak check of the LOX sequence valve cap on 
AS- 508, engine F - 6058> the igni tion monitor valve nlalfullction cd. 
The failure ,vas indicated when the main fuel valves opened on engine 
~start command with no pressure applied to the IMV control po.:-t. 
The failed unit was .retnoved and replaced and returned to Canoga 
Park for failure ~nalysis. X-rays showed the diaphragnl in the IMV 

~ ha~ .ballooned al)-d tha t gas --;;-ci-s trapped betw ee~ layer s. Inves tiga'tio-n 
, of failure mode and inspection of other engines is continuing. No 

schedule impact is anticipated. t",,--
'-

H-l Engine - ~s you may recall, in response to a query from GSFC 
we had indicated that we could make 39 H-l engines available to them 
f.o..~ the Thor prog ran1.. SubseqGently, they funded a special study 
with R ocketdyne and McDonnell- Douglas to , determine th e feas,ibi1ity 
of using these engines in the Thor vehicles., The results of the GSFC 
study were presented on Septenlber 11. The study showed the s.oncept 
to be technically feasible. , Combined contractor cost was estirnated 

to be ¥ . .l7, 742: .9...o_ 0._ fs?J:_,y.p~L~1 ~ .a~d ~.l?.tAlio)!.p_,L9..r_ .. tb"~ 3J-~.EKi..£.£~,;. ,This /." 
would result In a net savpl.g<~ ofJi?"5.J2. OOQ,~over bUyIng new engInes ~-- :I:.~ y;, ~ 'I 

for ,the Thor. V g~ErjJ' t-e!:u,..d_ it) ,ls-rc ~ ..B \I'Y1Y&1 I 
. / 1 

J -2 Engine - Reference my notes of 9::'22-69 concerning similarity (~3~y , 

between the torsional bellows leakage discovered during leak checks )~ 
on the S- II- 12 LOX feed line on 9-11- 69' and the J - 2 engine fuel inlet ~ 
duc t on S- IV B- 508 in April 1969. The J - 2 engine inlet duc ts on --- -
S-IVB 507 have been leak checked and the LOX duct was found to 
have a small leak (1. 2 x 10- 2 s~'~s helium). It was removed and 

.. ,. ...... - -
replaced by a spa~e. The removed duct is being returned to Rocket-
dyne for analysis. All stag·e feed lines and engine inlet ducts 
containing the torsional bellows will be leak tested again between 
CDDT and launch. The J - 2 engine ducts are manufactured, by 
Rocketdyne and not by ~Solar as reported in the -9- 22- '69 notes. V 

t"-- ... ----.~." .. - - ~.----.-~--.......... _ .. -........ • ;1 

Engine Flight Readiness Assessment for AS-_50_l. - On 9-23-69. the 
Engine Flight Readiness _Assessment for ·Vehicla.;AS-507 was held ~t 

~ -r - • - --, 

Rocketdyne. Canoga Park, California. Both the F -1 and the J-2 
engine status were reviewed. The nleeting resulted in determination 
that n-£.J2:x:.oblem~ ~xi~ t other than thos e dis cus sed above and the 
engines are considered ready for flight. V 

Ed Buckbee
Translation
BB Any refund to MSFC? B

Ed Buckbee
Translation
not very much I'd say. B
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. / J~/, . .l. J /.2.t;' 
J -2 ENGIl';E: (B,-~llows Leakage ProGlcnl - CornparisOll of S-II:12. LOX 
Feed Line and J -2 Fuel Inlet Duct on S-IV13-508:) 

A leak was <iiS(;CvelCd in the S-II-12 center engine LOX feed line on 
~- , 

September 11, 1969 during post rnanufu cturing leak check. The lcuk vIa s 
traced to the-torsional rcli~fb8110\'./s section v/here approximutely 32 pin 
hole lCu1: pa thS-\~;8-t:e" cvcntuully identified ·:" Cuuse of the pin holes·· ~ ·p-p8ared 
-to'· be~~~te,r:n~31 corrosio!l sllch a~ m·ight be cau-~ec1 by an/3.c:jd.,.?r ~,a.,:! .~!~~ 
sol~~tion. Improper cleaning during manufa ctur\:"is suspected. The bellows itself 
~~s '!de'nfifIed as having been fc:bricafe-crb~/ 'a' -fii'i=CCTh:lil1·8d 'Gill~dner \"hich also 
supplies sfmHar torsional relief beilows to SoTar ·for · fabricatl6n-" of the J-2 
engine fuel/LOX inlet duct bellows. 'v"' -'" - , . -, .-. - --"---,-, 

~--- - ~ I _ . . • ..- • . . .. 

" . 
A similar IeaKc..ge p~'oblem h3cl been previously discovered in l\orH 1969 on 
·1:he J-2 F.ngjnc Fuel Inlet Duct on S-IVB-'5 08. !3ocketclyne remo'iled the ducr 
and fou;:G corrosion c:>nd one pin hole leu k. Ten other engine inlet ducts 

;- were selected clt random for inspection clnd no leakage paths or signHicunt 
corrosjon were found. Therefore I the" rna tter ·wa s presCl1ted a E! an iG~la tea 
failure in tJwAS-505 Program rVlonDger's Readiness ·'Review and vms closed 

r" -- - -. - .. ' - . 

. out <",ttQ2t ,time . .. In light of the S-II -12 duct leek I the Rocketdyne Duct . 
,. Invcstigution h~s been r(~opened ~ , 

~ ' .-' '.~ - 'r 

The following information is available for compC1~.ing the two ducts. Both 
ducts use a Torsion Relief Bello\vs of very--similar design where the corrosion 
and resulting pfn hole leaks were found. , _J}oth ducts are fabricate:d by , 

~. Solclr I ho,v8ver I the tors5.on reHef bellmNs for the two leaking ducts were 
fabricated: by different vCIKlors l Gordner for the S -II end Faii'chHd for the J-2 , . . 

, Engine Duct on S- IVI3-5 08. 

As a result of the discovary of the above leaks, it was decided to inspect (Ill ,~ 
S-II Stage- and S-IVB Stage LOX and FUel Ducts ors'i!,(;jI~1-1: 'configurQtion incluriing 

-aiCth6}:'-2 El"Jgine Ducts .. $.:)I-·7 ·and S-:lI::'~8 ... hd~e corlipleted inspecti~;{ _ .. , ..... ,-- . 
~ ---.-.- -.- -.... -. -

-and there are no leaks. S-IVB-' SO'/ is to b8 inspectod next. The S-IC st~lgc 
and P:'l -Engine Ofncas are surveying their systeins to ascertCiin if they have 

I .... .. . 

any sJmilar feed lines. / '. . 
c· .. 
'.' ~ 

RocketdYil8 an(l Sp~ce DivIsion, ere Vlorking to;;-ether to fin':! t~1e cause of the 
problem; a ll12nufactufing pro.::edural problem such as .improper cl0uning or. 
passivation is Sttsp8cted. Tha problem is to be reviewed furt!1er in AS-SO? 

. - J-2 Engine and S-·II Stage Preliminary Roaejn8ss Revi8'.\'S this week. ,,...,--

" 
. A speci21 teAm from r-,/iSFC laboratori2s viEl be traveling to Seal Bc&ch this WC2!.: 
~ , 

·i.1150 to ~ake pa.rt in the inv12stigct:i.ons. V 



. NOTES - 9-29-69 - DOWNEY 
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1. BIOSCIENCES PLANNmG: Since the visit of Dr. Naugle and the 
OSSA Program. Directors to MSFC on August 21, Dr. Hilchey and othe~s 
have been working actively with the Biosciences Program Office staff i11-

' --OSSA in planning a bioscience pa:yload definition study for the . Space Station 
and for the SvVS II m.ission. This planning activity has involved a three­
way coordination between MSFC, OSSA, and ARC. OSSA~pp~ar~y_~~y 
~anxious to initiate an appropriate definition study or studies, but funding 
a~'ailability in FY -70 for them is not assu~ed. I/," . 
2. HIGH ENERGY ASTRONOMY OBSER VATORY: This definition effort 
is 'continuing, and the present activity involves completmg the in-house 
Phase A technical work and prepar ing the plans and docwnentation to 
permit letting the Phase B contracts, hopefully by April of next year .. 
Present plans' are 'for awarding two parallel competitive contrad~ during 
Phase B, since we believe it is -highly desirable to maintain competition 
during Phase B. OSSA has not yet released the Announcement for Flight 

::-" Opportunities Document to the scientific community. This delay co~cerns 
~ine. since the experiment d 'evelopment will allnost certainly be the pacing 
ele:rnent for the first mission " ,.,.,,/ 
3. ASTRONOMY PLANNING: I would like to express my generally.­
favorable reaction to Mr. Purcell's OAO Follow- on p'j:-e's'entation; I 
was p)~ased to observe that as a result of the AMB' s encou'ragement, and 
with the passage of tUne, the GSFC position regarding manned servicing, 

~ , 
repair, and experiment updating has shifted significantly • . Preliminary 
conceptual illustrations have been prepared of OAO follow-on spacecraft 
being serviced by the Space 'Shuttle and Space Tug. They have been se~t 
to Mr. Purcell for comment. Mr. Mitchell informs me that .Dr. Naugle 

' showed Dr. Paine artist concepts ~f various future telescope sy~t-~~s in -' .. ~ ~.. -.. ..... -.... .- '.. -~ -..,. 

~~._ Shuttle. _ .\",,"'-.. ' :, 
. -4. RELATIONSHIP BET\VEEN OAO AND HEAO: OSSA's present planning . 

visualizes two spacecraft for major future stellar astr'onomy payloads. 
These spa~;craffare-th~ High Energy Astronomy Observatory, which 
will evolve to provide a capab-ility for the' high energy experiments 
requiring coarse pointing (1 arc min)"and the. OAO F .ollow-on series, to 

,\ ~ .. 

"provide capabilities for optical telesc·ope paylo~~s--r~quiring fin~ pointir:g 
~~ (. 01. - .1. arc sec). I have been informed that th~AMB considers that the 

development of the HEAO for the high energy missi9ns is of an_ ~y~.!! ,higher 
~ .. -- --- --. - -' -- .--

priority than the extension of the OAO .capability as described by Mr. 
-PU-~~eiI. ~ I hope that an Ifeith~'r / or" situation does not develop, and that 
the HEAO and OAO Follow-on in association with the Shuttle and Space 
Station programs will both materialize. I/, . 
5. GULF STREAM DRIFT MISSION: At the request of Public Affairs, 
Chet May taped a television interview on the Gulf Stream Drift Mission. 
This tape was shown on local Educational TV (Channel 25) on September 23 
and 25. \.....--- " . . 

5. OSSA NEvV STARTS: D,:ring my visit to OSSA last week,Mr. Mitchell 
informed me that by the end of this week we should have a reasonably firm 
indication of the new hardware starts which OSSA will pursue in FY -71. ! 

; ~ 
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1. CONTftlqNATION: Mr . J. D. Johnson, StcE-AERO-AA, visited rvrrF recently to d:iscuss 
""ork that is being performed there on a task entitled 'j:nvestigation of the Charac-:" 
teristics of Fluids that are Vented into a Vacuum." This task is being performed 

c;n-' a - e,rant to Louisiana State University entitled, "Special Support of Saturn/Apollo 
Utilizing Mississippi Test Facilities." This task is primarily concerned with 
experiments in which water is expelled through a sMa~l orifice (0.02 or 0.03 inc~ 
diameter ) into a vacuum cpaMber .(chamber pressures go down to 10-5 Torr) •. These 

-e-xpe-riments have shmrn that the expelled vater rapidly freezes and two things 
can harmen "Then the ice particles-- imDing~' o~ a cold surface. ' (1) Icicles forn. 

. on the- ~urface or (2) ice particles ;'icochet from the surface. ForpracTi.'c-ar space 
~- •. - _. - , - iIIr;oIor'_ - • . -

station applications, this ricocheting phenomena indicates that expelled .... rater 
could cause ice particles to surround a space station if eX!'ellcd "rater imr>inges 

~ --on an externaJ surface of the sna,ce station • . \ ............ ~ 
' - i.' S-IVB/IU Lmrft.R I HP ACT: Orip,inal planning for the flight program for the 

AS-507 "H" mission included -a- slingshot maneuver for the S-IVB/IU confir,ura.tion. 
However, those values which "lere incorporated into the flight proeram will cause a 
lunar i~ct. ' This change is caused by the uncertainty when Time Base 0* wIll beein 

'---. - ... - .... - ~ - ~... .. . .'~ ' 
and when the LR2 nonpropulsi ve vents are to come on • . Thls l.nforrmtl.on has been 
presented to PM-SAT and we are waiting for a ,decision on which one of hlo probable 
actions will be taken, (1) inpact the moon or (2) turn on the APS thrusters for 
an additional 100-150 seconds by a real time cormr,and: - . -.- -'-

.... ·A· meeting '\oras held a.t MSC on September 23, 1969, to discus s the procedures for 
executing a lunar imnact on AS-50S. All of the concerned groups (Fli ~ht Controller, 
PM-MO, and AERO)'--""ere represented. The major agreements are: (a) HSTi'C '\oTill be 
the source for definition of the real time maneuvers. (b) HSC will furnish us 
~l::le ne.cessary telemetered data. (c) ~1SC will be the source' for trackine vectors 
and tracking data all the way to impact. I~-' 
3. GROUND FINOO RESB~qCH PROJS~' CHOSEN FOR fTlELEVISION PROGRAM: The study of 
impulsively started flows around cylinders and their resulting unsteady fluctuating 
pressures and loads is being conducted at the University of Alabama at Huntsville 
Center by our Unsteady Gas J}Jn. Br. The intent of the study is to attempt to 
understand the basic fluid physics phenomena associated with the above t~~es of 
flow fields by developing and utilizing a unique but simple experimental apparc,tus. 
The initial phase of this study '\oTaS the analytical ane.lyses, desi gn and fahri cation 
of the impUlsive flow facility. This project was chosen to represent typical 
research work being done at the Uni versi ty for nresentation on "Educt'l.U ona.l Television." 
A half-hour program was sh o"m at '7: 30 p. m. "Tuesday, September 16'· and Th 1,.;rsde.y , 
September IS, 1969. The T. V. program featured Dr. Corne li us Shih, Uni versi t~r of 
Alabama supervisor of the r esearch work, Mr. · L. - Schutzen~o~er, from our Laboratory 
and Nl;"., Morrow, both University of Alabama graduate students wor};inp; on the project. 
~('The presentation was essentially along the S8.me lines as given to Dr. Kurzwee 
(OART Hqs.) .... ,hen he last visited HSFC.) The Saturn V ground winds prollem was 
emphasized and more than adequate recognition was given to NAf!A . ~---. 

4. EvAt,UATION OF MSC SPACE StIUTl'LE COllCEPT: Attached is an artist's conception, 
picked up at the Flight Research Center illustrating the probable evolution of 
the fvtSC Space Shuttle Concept. ~ 

*Time Base S (initiated by ground command after CSM/r.t/l extrition and eV?sive 
maneuver attitude is attained This is a "variable tir.:e an'il will not occur 
until the crev has verified safe separation.). 



.. Afkr c:.-:.""~v:.~~"'<' 6ivJ..,'o.l we. """,""e. 
-+o~ -l~ " 5hv++le t..voo...t4 4- 0 

-+ \.vz. V\I\. \. s oS i 0 '-'" • 

q 
! I 

" iI 
q 

il 
"; 1 

'I 
I 
! 



NOTES 9/29/69 GODFREY ~ 11<-
j :::;/2') . 

SATURN: 

1. AS-S06 Gr\oss Range (Y) Velocity Error: Refer to Brooks Moorets 
Notes of 9/15/69 and your question IIDid PM buy this recommendation! II 

PM strongly supported this recornmendation ancL.P.r~~~~.l-<?,~ .... ~C!:t:!.y ~.?e.fi­
nition and iII1pil.elnentatio~ on AS-507 . • Unfortuna'tely, the ECR 9.~fi!l~ng 

\a, ~ ...... u#-r .... -I_-~..rJi."'. ~ . ~ ~' '. • 

ine -measurement change was .Dot ~:.:ailable until Oct. 11. IBM was imme-
diately authorized to prepare rn.od ki-t~ ', b~t ' a' thr'~~-d-ay~ impact to 50( FRT 
will delay the ,change until 508. V '. -...... -" .. ~,;-.. - ..................... -"".,,"" ... ~ 

............ , -..:.~. ...~~""~~.~-:t.,.~:;1~~"y,..,.;: .. ; _ '_of'! .. .- . -'-~ I". Jf 

. 2. Corrosion of Engine Feedline Bellows: A comparison of the pro­
cesses used by SD and Rocketdyne during the subassembly and assembly 
of the torsional bellows has to date not revealed the corrosion source. ,...,....-- ~- .. - ._.. -..... ~ 

There is evid-ence to indicate that several processes can be improved to 
arrest the co:rrosion but with the beilo~Ns configuration being .very diffi-

\', .. 
.. ~ult to clean and dry, no clear-c.ut solution has been established to~~~r:-
ante.e elimina tion of the corrosion. l-A.aterial changes, redesign, and pro-
~ .• "'''''''~ ! 

cess changes are all being c'onsidered to ultim.ately elilninate this prob-
lem. Oct. 8. 1969 is the target date to review with MSFC the contractorts 
recommendations on \vhat action must be taken to correct the problem on 
later stages. The bellows on S-II-7 and S-IVB-7 have been leak checked 
to assure that any degree of 'corrosion present has not resulted in leakage. 
The S-IVB LOX engine bellows leaked and was replaced Sep 25, 1969. 
This bellow s is pres ently being dis s ected and analyzed by Rocketdyne and 
MSFC. :The S-II-7 engine and stage bellows did not have any leakage. We 
plan another leak check' after CDDT on the S-Il and S-IVB stages ' tO~,clear 
the be-ilo~v; -for la~~~h'- - No impact 'is anticipated on 507 due to this p~~b~iem 

• r ~J_' . 

~~l~s_~ we find bellows that leak and will have to be replaced. NR, Rockct-
dyne and MDAC reported last week that the corrosion experienced to date 
has been individual pitting at small holes, and doe.s nqt appear to signifi-.-..... - .. ~ ... '. . . 

. cantIy reduce the bellows ;:>,t;:~~~gt~!. . 
,"- ~ Leakage of the bellows will be monitored by the interstage leak detec-

tion s ystems. a~d ::.'FlY .1eak'~ge aft.er .liftoff' Y>'c?ulc,l rbe expected to be t?.? 
srnal~~~ c~,use a problem. ~._ .. 

-~ - ' ~. 

" LRV: 
n. 

TRW presentation on LUNAGEM: Reference yotird],uestion on my notes 
of 9/8/69, concerning specific actions recommended on the LUNAGEM, 
the following COlnrnents aioe offered: The LUl'-JAG~.;\1 woul~ appear tq . ...."" '. .......- - -.. _. 
offer enough potential for lunar surfac.e exoloration to make it worthwhile 
-fO '~c;-;tinue s t u.dies and te<::hnology develo.p~ent on this', along with advanc'~d 

-ro=Ving vehicles and flyeis. ~/6~r ' <;omments were related to the LUNAGEM 
~~-'- ........ _... ' ''Jl'"'' ' :'~ 4':r 

directly replacing the state-of-the-art M~n~~A. Rov~r now under procure-
--......- --' . "" ~ 

\ rnent action by PM-SAT. We strongly support continued study of Rover 
t-"--corifigurations such as the LUNAGEM and 'L-~~p' B-elt v;hi~lG by Program:" 
'----- .. -" 

__ J~evelopm~nt and .are w~.:"~i~g_ cl<?s~. ly :vith_Rod Stewart •. v---
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AEROSPACE PRESENTATION TO DR. MUELLER 

In response to a request from NSF, Mr. ', O. C. Jean, PD-RV, and Mr. R. D. Scott, 
PD-DO-P, were sent as MSFC-' s representatives to "the ~erospace Corporation­
presentat'ion to Dr. Mueller on September 22. !t,E;.Jour- hour presen~ation. 
~elated directly to the September Management Council }leeting action items 

On the Space Shuttle and was structured to emphasize Aerospace C~rEoration's 
. _ __ .~-~. ...-,,, .;, .... _ ....... -~~''''"~,,,._,, ·'r~-.""'-r·"' .... -,:..;.~' .... ..... . ~ .... - -"'~'- ... '<!'.~"'" ;L;II'-- •. ~ 

~quick:':response capability and, at~ the ' same time, to add further comment con-
~~. ______ .,..... __ .... ,,_ 4~"_" ... _ , ~ ..... ...-. ",.JI, 

cerning some of the decisions made at the Management Council Meeting, e.g., 
achievement of the DOD requirement for cross-range and the implications of 
' the 400K thrust engine. Specific items of discussion ~\lere the reuseab Ie 
"Orbit-to-Orbit Shuttle (Spa-c'e ' Tug), Space Shuttle performance analysis and 
~ngine sizing, and the Space- Shuttle thermal protection system. 

The Space Tug presentation emphasized its importance to the enhancement of 
the Space Shuttle system op~erational flexibility and ,pointed out the advan­
tage of maintaining the Space Shuttle' payload capability' at the larger SOK . 
size. 

The Space Shuttle performance analyses ' p~ral~eled ,our in-house calculatiol;}~ 
'"# :: .~ • ". r r'-

for the 3.S-million-pound gross lift-off weight configuration, resulting in 
~ - . . ~ 

~ an approximate 20K-30K payload, and emphasizing the structure factor sensi- . 

:~i,::i.~y. ~"'?' 

The engine sizing presentation Has similar to our o't'm September Management 
Coun"cil--presentation and c;gncluded with the r .ecommendation to develop a11 . 

~ _.. ....~ ... ~;"'.,) ........ -... ~:-'".. -~''::- ." ',~ ,,.; .. - ..' ,...,. 
engine in the 700- SOOK thrust size for both bo'oster 'arid orb iter elements • 

.. _- ~ ~~c-... ..,r.... .... 
Dr. Mueller', ~ response -,vas, "Amazing that you should dra'w, this conclusion 

f,..: ' .·.4.,...:.A· .... __ -·~c~··:-··· • ~ -.. 01 

from the data presented -- my conclusion 'would be smaller thrust size and 
--- , ---... ~ ... , . ' ',f, 

more units." Little doubt Has left as' to ' his preference for the 400K engine.' 
~....;;, ~-.,. .. "" ... ..,.--", ... ...: ";':.l r- ---- .--.. -- -"" -. 

The thermal protection system presentation indicated the need for refine~ent 
of temperature prediction techniques and the requirement for materials develop" 
ment for all of the proposed configurations. Judicious selection of the 

_C!E3}-Y:~~_ configura.tiC?n (LID) could make possible'increased cross-range c~pa­
bility when improved thermal ~rotection systems are developed. 

~--. ~~~ ... ~z..:..!:! __ ~~- :':':"~:::: ... ~ .,~~!!~ .. ~; , __ 2!~ ... ~ _.--::::~~_!T. ~ .. ~ -!t 

Dr. Mueller ~_p~aJ;~d .i~pres_sed ,\lith ,tlJ,e ',quantity} of material _'generat~d}~. 
such a short period of time (Aerospace ' quoted 4 da1s) and requested con-

----=--o~-.. -----.- -- ._- - ---- ~ "':,...- . - - - . # 

tl.~?a.t.ion _ of the effort.. He further emphasized the need for £9D,t;.in'fcd 
assessment of the validity of contractor configuration data and the sep'aration 

-Of design/configuration peculiar items from contractor optimism or pessimism, 
whichever the case. ~ 

Ed Buckbee
Translation
I'm amazed, too, but in a different sense! B



NOTE S 9- 29- 69 GRAU 

JfJ} 6) 

1. gUALITY PROGRAM REQUIREMENTS: This Laboratory agrees with Roy 
Godfrey's conclusion in his note of 9-8-69 (copy attached) that 
requirements should be identified at the beginning of the program , 
and priced at that time. As Roy Godfrey and I discussed, this 
requires the full support of Program Management, who has to insist 
that the Q&RA program plan be-sub~iEted and properly evat'uated - - ., 

'-- prior to~fi!lalization of_ the contract. This should be less . diffic~lt 
-now~~'~'under the phase A, B, C, D approach, than it was years ago 

when in order to b'uy time for money, the~ contract was let with the 
definition of the work to be accomplished thereafter. The present 
more organized approach makes possible reductions in requirements 
"for prior approval by the' Gove'rnment" and for documentation. Thi~ 
is already reflected in' the NHB 5300.4 (lB) publication entitled 
"Quality Program Provisions for Aeronautical and Space Systems 
Contractors" which in the revised version of the document NPC 200-2 
of April 1962, and is just being distributed. ' .-........-· 

As far as the follow-on contract is concerned I know that Roy 
Godfrey will support valid requirements and will not allow compro­
mising them due to unreasonable contractor cost estimates, and 
this Laboratory will assist him in this respect to the utmost. 
If this necessitates the removal of some of the remaining requir-
ements "for prior Government approval~' this will be considered 

"as ,"1 agreed wi th Roy Godfrey. The pHase, "for prior Government 
-'-approval", should not present a problem since vehicle 515 is 
'supposed to be the baseli~e and no changes should occur hereafter. 
If, however, substantical chang~'s-' are already being planned by 
some contractor~ and will be revealed only after the contract 

"is signed ¥e better be protected by some phrases which permit us 
to keep our finger on the pulse. 

L..o<_ = ..... ' 

The key to getting the contractors behind an excellent 
quality program is, 1 believe, the application of contractual 
motivation methods such as appeared in the recently reported case 
of the Pratt Whitney jet engines ." ~--' =-- , 

I' 

'. 

ATTACHMENT: NOTES 9/8/69 GODFREY (Dr. von Braun's and Mr. Weidner's 
copies only) 



NOTES HAEUSSERMANN 9/29/69 

j~3)29 
KSC AAP Test Meeting: The meeting was held September 23 in the KSC Headquarters 
Building. MSFC (Program Management) presented a synopsis of the currently defined 
module test flows. MSC presented the CSM test flows for the AAP 2, 3, 4 vehicles 

- ~nd their requirements for docking tests -and as"tronaut participation. As in past dis­
cussions, the astronaut parti"cipation requirements will not be defined in detai I until 
the module flows are determined and these then will be impacted by MSC to meet 
their crew requirements. MSC's reasons for crew participation were for orientation 
and fa miliarization because the trainers and simulators were not satisfying this require-
1( lont. There are three primary crews, three primary backup crews and three secondary 
~"<:.kup_ crews for d total of 27 men •. 'v- . 



NOTES 9-29-69 HEIMBURG 
jJ I- !) /2. :J 

1. LIQUID HYDROGEN TANK P RESSU RANT LINE: During a system s . 
checkout test of S-II-12. a J.e.~k_~as discovered i n the ~p'p~r seg~~nto~ 

;; th,.e liquid hydroge_~ ta~~, p,£e_s ~,urant line , at _St~~ion 83] . • Th~ f{n e"w as ' 
removed and shipped to Solar for inspection. Penetrant and X- ray 

-i'nspections revealed 6 cracks in the weldment .and adjacent heat affected 
'iI ~ '.'" '. - -" ,,- . . '. - - '.-' ". 

zone where the inconel718 tube welds to the 321 stainless steel end flange. , 
~Only one of these defects is a through crack. Of the other five, three 
were .... detected by X- ray inspection and penetrant revealed the other two. 
X- ray film of the weldment taken during manufacturing of the line has been 
checked but no out-of-specification defect is visible. Since other lines 
also contain cr'acks_ ~?t identified by the Solar inspection, it appears that 
the ,inspection is faulty. The defective S-II-12 line segment has been 
returned to Solar for an additional. proof test since no crack free lines 
are available. The <line has a design safety factor of better than ~ ~ 

Apparently, previous vehicles' have flown with cracked lines. ,,--
"---!.- .. - ........ -~.; '-...-." .; - ' ...... -... , .. ; .. "- - ... ..- -.. .. " ", .' '! 

2. S-IC-8 EXTRA O-RING: During an inspection to determine the cause 
of a gap in the servo-actuator high pressure hydraulic line to engine 
position 102, an e,~tra 0- ring was found between connecting flange s ~ A 

..... - ~ -' , 

similar discrepancy had been found on S-IC-7, had been corrected, and a 
- fucrepancy check had been written to ~heck o'ther stages. The discrepancy 
is apparently caus ed by leaving a shipping 0- ring on the flange when the. 
flight 0- ring is i~·stalled. The Boeing ' Company is correcting manufacturing 

.... ~procedures to prevent this problem. It was a similar problem in the TBC 
processing which caused the S-IC-ll fire. V " 
3. APOLLO FECAL COLLECTOR EXPERIMENT (AFCE): A mockup of 
the AFCE with high fidelity volume envelope, seat. and restraint"systems 

.Will be flown on the KC-135 9-30-69. The purpose of these simulations 
will be to determine whether the stowage locations and restraint systems .-....-... -,_. -.. - ~,.. -.. .. . 
are adequate for preliminary design. Astronaut McCandles s has indicated 
~-'-~' -' ,...-.. . ~ ..-

a ' ~esi re to participate in 'the ' sim ulation. Considerable effo rt was expended 
to provide a package of information on the AFCE to Mr. Simmons, PM-AA, 
9-16-69. This information was to be used in a discussion with Mr. Schneider. 
NASA Headquarters, 9-17 or 18, 1969. The disct+.ssion did not occur and a 
memo is to be sent from Mr. Belew to Mr. Schn~'ic:ft!r with the information 
enclosed. It is imperative that approval for this experiment be obtained 
fro~. tte Apollo Change Control Board before Apollo 12 activity becomes 

- too inte~ to p ermit -an-audience. ' \,..~ , -,~ , , ...., ", • 

4. BIOMEDICAL: 'We ha:ve ' bee~~_q~~st~d by the Technical Utilization 
Office to help .resolve a problem with some cardiac diagnostics apparatus 

-, " ._.' -
,.- at University Hos'pital in Birmingham. We propose to assist them on a 

non-interference basis. \~.~ 
- ~'-----



NOTES 9-29-69 Heller 

J/-J/ '2.<) 
LUNAR SCIENTIFIC EXPERIMENTS,: OSSA has announced.a flight 

opportunity for experiITlents on Apollo flights 16-20 . . Bob Jones, whoITl . 
I recently appointed as the SSL focal point, represented the intended SSL 
proposals at a pre-proposal meeting on September 24 in OSSA. ,Ten of 
our SSL scientists intend to submit. a proposal. ~ consider this' a good 
opportunity for our scientists to become PI's or co-investigators on a 
team of PI's. In m.ost cases the proposals are based on existing experi­
ment breadboards or prototypes such as the drill, radio~eter or ., 

....... gravimeter • . At this time we are preparing ourselves to enter the 
-' scientific competition or team up with those scientists who have a high 

standing in lunar science exploration. yre would like to give you ~ 
briefing on the proposed scientific progi-am and hope to get s~me guidanc~ 

"about ~!tis_. p~?gl:'_~rn> ,: - I I IJ . "'-I "; .. ~ I • 

c:. .. ""r· ~....... . .. - "(' If I::~"" rt ~1 ~ I j' / / J "".' t. I ('U!; ll .' /./ .--: r; Ji~ ~ ,t.;:. ";:' .. ~~_.}:,(I ,.L y r ~ .. (.... v ~ .'.~ ... ~_. 

:.,J 

'it~f2';'~~~ ' '~P< 
'.1--:1 ,_, I ) 

I IS" 1,0 • t--

Ed Buckbee
Translation
O.K. Please arrange thru Bonnie. B

Ed Buckbee
Translation
Noted BH 10/10
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NOTES 09-29-69 HOELZER 

JIj/l-9 
1. INSTALLATION OF RSIC TERMINAL: In November 1969~ a Bunker 
Ramo terminal station is scheduled to be installed in the Redstone 
Scientific Infora{ation Center (RSIC) as a p..~~,! of the NASA , 
Headquarters T Remote Console (RECON) System., This terminal will 

-=-pr-ovide"'a direct tie-in between Mars'hall and a NASA Headquarters' 
, informatioh- ce h'Eer'-lo¢'ate'd at College Park, Maryland~ ' ",~ .. ' 

.,.. .... ~-- ---.. - ..... . . -,-_.... .' .,. . ....... . . -,\. . 

This terminal will replace the NASA Search System presently 
being run for RSIC on the Marshall IBM 7010 computer utilizing 
an average of ~O hours per month. In addition, requirement for 

_converting this system to the UNIVAC 1108 should be elimina,~ed. \(" > 

The function of this terminal will be to allow information re­
trieval by library patrons directly from master files maintained 
for every published document by NASA Headquarters. Retpiev~l 
may be performed on numerous elements , including: author, title, 
subject ,terms, Library of Congress nWnber, etc., w'i th the results 
displayed 9n a cathode ray tube "Y'-" 

If a hard copy is required after review, it can be made at that 
time. \v'''' 

This terminal will be purchased by Marshall at a cost of ,$12,SOO 
with all other costs assumed by NASA Headquarters (under ' the .<., . 

MSFC/MICOM agreement, one-half the cost will be assumed by MICOM). V / 

2. SPACE STATION PROGRAM DEFINITIONS DOCUMENT: Computation 
Laboratory Data Center Division personnel are working with MSFC 
and MSC Space Station Task Teams, and with MSC Computation and 
Analysis Division personnel, in coordinating and planning the 
continued production of a TTGuidelines and Constraints DocumentTT 
to provide Space Station Program Definitions. 

I ' 

MSFC's present efforts to produce the tTGuidelines and Constraints 
DocumentTT are directed toward utilization of MSC's text editor 
program for the IBM 1130 computer, along with ~onsultation with 

- the'ir data processing personnel. We feel that this will lead to 
th,e .,creation of a similar back-up capability at -MSFC' to produc'e 
-this document. '/ .. " ' 

MSFC's present utilization of the MSC program, computer~ and 
personnel provides lead time for planning efficient back-up 

,'" production capability at MSFC to produce the "Guidelines and 
Constraints Document. n V·~' 



NOTES - 9/29/69 - HUBER ' 
')' Y. J J~~ 

1. MANNED PLANETARY STUDIES: He have been contacted by Doug Lord r s 
Office regarding initiation of an inter-Center, in-house manned 
planetary study (seemingly similar to the Space Station and Hanned 
Planetary' "JAG" studies of a few years ago). A letter to you has 
been prepared for Dr. Mueller's signature, requesting MSFC partici­
pation in the study group. If signed by Dr. Mueller, the letter 

..... should be received at MSFC 'vithin a week. We will need to consider 
this activity carefully, with respect to mission requirements and 
modu'le compatibility studies currently iil progress as a part ' of the 

," , MDAC Space Station study contract . . 
';>' 

2. NERVA ENGINE AND NUCLEAR SHUTTLE ACTIVITIES: We have been ,in­
formed that SNPO is preparing a set of guidelines which, if imple­
mented '·lith "Aeroj e t, would reorient the NERVA p ... t'ogram to an 'engi~e 
compatI ble \o]ith Nuclear Shuttle requirements. ~(Implementa tion of the 

-gu1del ines is subject to Dr. PaLl e's approval of the Nuclear Shuttle, 
and a firm decision to reorient the N~RVA program. SNPO '\vill pro­
pose a topping cycle design, 'vith a ten-hour engine lifetime, holding 
a no~inat specific impulse of 825 seconds . \r 'As reported previ'ous ly, 
we ' already have discussions under\vay t9 orient at least a portion of 
the current Nuclear Stage Definition studies, to concentrate on the 
reusable shuttle concept. OART/SNPO has proposed to Dr. Ne1;vell an -

'~rly study of Nuclear Shuttle operations and requirements, under 
contract with the Aerospace Corporation. At last reading, the status 

-of this proposal was some\vhat uncertain, in vie'\v of a rumored larger 
study contract with Aerospace Corporation, to examine and further de­

~ fine the Integrated Space Program. ~ 



9/29/69 NOTES RUETER 

. q;{. . 
. / :,}J 2,) 

No submission this week. 



NOTES 9/29/69 JOHNSON 

Research Achievements Review - The ninth of the third series of Research, 
.Achievements Reviews was held on Thursday morning, September 25, in 
the Morris Auditorium. Presented by the Computation Laboratory, it 
covered pro~~e~~ . i~ G,omputation. Research , since May 1967. V 

.... y... -.... ' ....... 

01v1SF Advanced Systems Development Program - Some progres s has been 
made in negotiating approval of this program with Headquarters. All 

, space station RTqP ,resumes now,.hav~ been giyen technical appr~arby .. 
·:9A~:r~,::an.q."funds ~av~ _bee~_ ~e~eas~d.,. The content of the work package in 
. the shuttle prop'.llsion area was negotiated task by task and,is now approved " 

.....,.~nd}u~ding -released. We _d=t.opped our. __ pro.gram of in-ho'.lse ,.w.o!'l<}n support 
of the m.ain prop'.llsion system in favor u£_~""'airs _~.~ Plt~.~l~~l~.~~nt!9-cte_d 

. studie s to establish Auxiliary Propulsion System .!e.quirements and s ys tem_ 
layout and initiate engine breadboarding activities. Only that shuttle work 

---'in technical disciplines normally under the purview of the .Spac~ V.ehtcl.e 
Programs Division (Milton Ames) in OART remains to be decided. We 

' are currently in the proces s of formulating descriptions of proposed indivi­
,-dual tasks for review by OART Headquarters and Tischler Committee -­

principally Langley -- personnel in these discipline areas (materials, 
structures, dYnamic analysis; thermal, and aerodynamics). It now appears 
that .!.l:il? task byt"ask selection proces s will · pretty well wipe out support for . 

,.. ~h~ aerothermodynamics program originally submitted .by the Center in ~ 
support o~ the Shuttle. ,It also appears that the compromises which will be 

..,. required to get approval of some of the tasks planned by the Center in 
structures and materials will destroy any remaining coherence of program 
in these. areas. The Er.incipal adyantages 'of proc'eeding this way are that we 

- are proceeding (albeit, slowly) and l!l~.!-t}:le :wisdom of the resI)Qnsibl~ 
J.~b_~r.atorie s in pla:r:ntting their work i~~p~_a~e.~~})x t~.:.,~?r:nposite . w.i.~.~~m Of .. 
~_?:r, __ ~ore comml ee~;" ~_. . 



-/~ .•.. 
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NOTES 9-29-69 ADVANCED PROJECTS {PD} ~ 

~ tJ j2) . . '. 11l.-, 
1. AEROSPACE CONTRACT: A memo of ~reer:;,.~~_~_~_l? .~~Jt .~~gTl~E;~ 
between NASA (Mueller) and the Air Force (Phillips) which results in 

• ___ , .... ,., ...... ~ __ •. _ __ ~ to ~.__ _'" "",." ',-, _' •• , ...... _~,_~~ ,_ ~ ..... ~ •• '_J .... .,.:.,o-.... \. J 

Aerospace technical effort for 100 to 120 people for one year. Fun c;llng ... 
___ ""~'«_" .. " ..... ;/0,_... ~.: .. ~ ...... _ ... _.............. . . .~. . "1 ". ....... '""r'. ~ 

or this contrac t comes from NASA ($2M). Air Force ($2M)J and Aerospace 
IIC"" .4" _ : .... ." ......... ':'" __ "I , ~~ __ .. ~._.. .... - . .,. ..... ;0 ,. . ..... --..... ,.~--.,----.-_~ 

($lM) . . The subjects to be studied under this contract are: - -,..... 
Orbital-to-Orbital Shutt1.e_(Ch~1TIical, Orbita1-to-Orbital Shuttle (NucJ ear 1.1_ 

..... _ L ............. -.. • __ •• '" • ~ ..... _.r·~_..-« _. _ . 

_ Th~ Space,_ .. 'J:~g, E~ E.th-J:~.-9r!?5:tal_Shuttle. !?2 _D jl_~~_~_oJ_j:h~NAS~.§pa~~ 
Station, Advanced Mis sion Operations Concepts J S\!..1;?J?_y~.tem_ Analys e s ~ 

'"Cost F~ctC;~~ -a I!'d S~n~~ivl~y. and.~~~ ,~p~~'le .. ~9!l?zpO?..a !ity. Ass ~ ~~ment. _ 
The Air Force will direct this effort. and NASA will interface with the 
Air Fo;c~. ~~~-~~_-.-..~ ...... ~ __ ."v .. ' .... ------~- .. ,- , -- ~ '-. - '" . I 
2. SPACE' SHUTTLE THERMAL PROTECTION: The Aerospace Company II 
made a present ation to Dr. Mueller last week on __ t~.~.!:~·;~l protect~9n I 
systems for t h e shuttle and showed that material development is. required ) J : 

:;~!:}n~!~j~;~O:i~h H~2!f:~im~~~~~t~i:~~ [i~~~ t~;:~:~:~:~~oi~·~1 [; ~I' 
to t~~~ : ,~~;,:~ ~J? vehicle flyi.I1g ~h~ san: e .~ngle of attac~ : This leads t.o . " S t 

the conclusIon that t!:-e basIc body shape should have hIgh LID capabIht1e~ ----- ~ 
. but in the first flights~"--befor~ the ultimate thermal protection system is . 

....... developed, . fly high angle of attack to keep the heating environment withiq. 
-' the present material state-of-the-art. ~.' - '.-. . 

3. LUNAR EXPLORATION HARDWARE PLANNING: \Ve have been asked 
by the Lunar Exploration Office in Headquarters to suggest technology 

r and hardware programs which wO,uld support the ~development of payl9ads 
. .. . fOr'Apoflo-Missions 21 - ,28 ... _.-Preliminary information will be available 

--by Thursday 'of this week which will support an integrated Lunar Exploration 
Hardware Program iv#~" : 

4. ARTIFICIAL GRAVITY EXPERIMENT FOR AAP: A presentation to 
Chuck Mathews on this subject is now scheduled for 10-17 -69 (postponed 
from 9-30-69 at our request). MSFC has been asked to report on 
configura.:~ions and DWS systems-im-paci; MSC. likewise. on experiment --- .. ~-- . ~ ~--

requirements. We will schedule the appropriate staffing' of this presenta-
. ~ 

tion at MSFC prior to presentation to Headquarters. V- . 

Ed Buckbee
Translation
How come? B



Nothing of significance. 

NOTES 9/29/69 MOHLERE 

LJ/: 
f? 9./z,;;> 



NOTES 9/29/69 MOORE K, 
? 1~9 ) L,? J.,.) 1072.., 

SPACE SHUTTLE INTEGRATED ELECTRONICS TECHNOLOGY PLAN: With Dr. Mrazek's 1. 
encouragement "A~trionic.s is Ert!,~Jpat;.ing heavily in the activities of the 
Spac~_Shut_tLe _1.nteg-rated Electronics Working Group for Mr. Tisch~er __ at_ OART ' 

--wru;-is charge-d withg~!!.~_~a_t{ng'-a Te'clinofogy-Plan'~fo 's'upport the ShuttV~'. '--Mr. 
, Bob Wedan,Qf Electronic Research Center (ERC) is the chairman for I~tegrated 
Electronics Group. Nine of our people participated ' two ~eeks ~go in a 

~c.r~sh" meeting at ERG to get ~~~J:~i_~ion, of an electronics technology plan 
off the ground. The meeting resulted in identification of technology areas 
in the electronics field, and tasks under each technology area which need to 
be worked. " Mr. Wedan subsequently requested by TWX that NASA centers indicate _ 

_ , ~I;tich task area they are interested in pursuing. _ S&E responded with vigor 
and such was expressed in MSFC' s reply to Mr. Wedan. The next step, -now' 
underw'ay, is to ..Eupmit more detailed plans covering each task area technically, 
including costs .and schedu'te. This is being" done in RTOP format for submission 
to ERC the first week of October. ~ 

2. SPACE SHUTTLE - INTEGRATED ELECTRONICS AND DATA BUS: We are presently 
evaluating our level of effort and existing equipment breadboards to determine 
what changes need to be made to make possible an immediate and expanded effort 
in ~pace ,Shut.!:=le_ integrate? electronic$.. and, data bus iny~s_tig!ltio.I!_s and 
development. It should be noted that our .personnel have already applied some 
of the principles of such concepts in Saturn - and AAP. For example, through 
'a data bus arrangement with the IU telemetry, the Launch Vehicle Digital 

- coriiputer (LVDC) is able' to address and receive information from' many IU ' 
-electronic subsystems. LVDC control is accomplished by the ~ssuance of a 
:, command and address code to the switch selector. Another example' is the 

cSaturn V Display System which uses a data bus between an integrated electronic 
system that--in';fudes 'a: digital computer a~d - twenty display and control consoles. 

Tn:[s-- laboratory is involved in a c:-continuing'- program which is providing refine­
ment and extension of these important concepts. Future programs, such as Space 
Shuttle, will be the beneficiaries of this effort. ~ . 

3. SPACE SHUTTLE AVIONICS RESPONSIBILITY ASSIGNMENT: Although I have not been 
involved in any official discussions on the matter, I am alarmed by persistent 
rumors which indicate that pre liminary agreements are1>'e-{ng-reached ,which -Would 

1'""- '_._.-. - -. - -' .. , . --

result in MSC being assigned the primary responsibility for the Space Shuttle 
'Av10ii-:i:§~LSistem ,deye fopme'nt: --Rumor--li-as "it- that the avionics ' system goes to i1sc 
in exch,:lllge, .. f'or_ the-=,~nilne- development corning to MSFG.. Even if MSFC 'aoes-have-

• ~ edge in engine experience, it doesn 'f -'n'e-cessar'ily follow that the reverse 
is true~he avionics system. I can only hope that ~he rumors are ill­
founded and that our capability in the avionics, __ ~re.a ~ill ,be juogeoon lts-OWl!, 
merits. . belie~e ·youi'-p'ast policy .of' a~~'~R~_!;g ?t.l1yt!'tose, ';aj.9F-project's which ~ 
in~~ the total center capability has been a very .good ,one,vand I hope we will 
continu;-' i:o--.idhere to it-~ftKe- Astrionics Laboratory is involved in this 

• major proj-~cth i;;:-a-secondary role only, it will be very difficult to work the 
job enthusiastically. ~ 

Ed Buckbee
Translation
B.M. Not so. B
[rumor that MSC will be assigned Space Shuttle Avionics System development]
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NOTES 9-29-69 SIEBEL 

'1/-))2' 
1. Neutral Buoyancy Simulator: On Wednesday evening I September 24 r 

at about 9: 30 p. m. I we were notified by TVA that a hard-hat diver in the 
Knoxville, Ter:nes_~~-; . ~re~ .ha~. sy~Pt~~;;fth;--b-eES!s. 'tVA i~q.'::lire.a-.~ ~ 

aooutti1eavailability of our hyperbaric cha·mber. We I obviously I said 
- UfaCwe-would 'make the chamber available. The .£atien_t wa.~, bro,:!9h!_in_ 

by air and immediately placed in the chamber (midnight Wednesday) for 
7tre-atnfent -in-.accordance with the Navy Diving Manual treatment tables • 

.Thre-8c'~mplete recompre'ssion cycles of treatment were conducte<;tinjh~_ J 
<--- .-" - . . -' ._-
chamber. The palient was moved to a local hospital at 1:15 a.m. on 

'·FridaY.- Our chamber crew-smannedtfiecnamb-er-around--nre- cr6cTCana 
'were on'~tan-dby for 24 hours following the termination of the final 

. treatment. Both TVA and MSFC doctors were in attendance throughout 
- ~- . - -

the treatment. t,ll chamb~~§lPs_.E.~!"f?rmed_well~ and the thorough
4

• 

training of the operating crew stood us in good stead. . 
t r---'""'- - - ~-----.-.... ":-J" 

Saturn Program Technical Audit: Detail plans have been developed 
for the manufacturing technical audit team to review contractor Saturn V 
phased:'down and restart capabilities. ,"Contractor' pers'onnel have bee'n 
'selected to participate with the S&E-ME Audit T·30.m. The 'Manufacturing 
Audit Team will consist of the following personnel: 

Mr. James P. Orr - Welding Processes and T001s 
Mr. W. Potte;: Facilities and Tools 
Mr. M. Sharpe - Chemical Processes and CO!.lposite Structures 
Mr. E. R. van Orden - ElectrIcal P.c0cesses '- . Mr. J. Williams - Mechanical Pr·'.)c.asses and Composite Structures 

r-- . ~. 

Mr. Patrick F. Keys - Program Management . 
Mr. Dave Norris - Safety Office ,. ? ~/.=. i:-, 

..... - - ~ 

' . 

. Between October 5 and November 23, 1969 I they will vis it JB.M.:-Hunt sville , 
~Donnell Doug~~s, N~~t~!\m~~.£.~n, Rocketd¥ne I Mi~l!.~' and .~~. V 

3. Space Tool Development: MSC has asksd for a r9vi~w otour development 
on Adhesive Bonding of Studs and consideration~f using this on the first 

"-Workshop in 'MS08 experiment where adhesives are required -topro\lide ' 
-:--attachment points 'at previously unprepared sites insid.~ the spacecraft 

so that restraint systems may be used. The PI will visit this laboratory 
thi~week. V - -- ----.-.--.. -.. .- -

r--- . 

Ed Buckbee
Translation
M.S. You forgot to say whether patient is improving! B
[re TN TVA diver treated in NBS for bends]



NOTES 9/29/69 SPEER 
. .lJ. / · f/) z--

. ~r-9j23 
1. AAP Operations Interface with 1v1SC: Lee James, Ludie Richard 
and others froln MSFC met with key people at MSC and Bill Schneider 
for an all-d3:Y meeting to discuss the principal technical and manage-

~.--- . - -.-.. . .... .. . ''''''''' . ,'" .. ,.. ... .. 
ment interfaces between the two Centers on AAP. Although we spent 

'--- r -- '.' ._ .... - --- .- -- ~ _. .-
qUite some time on a few detailed implen1entation questions, I 
believe the Inost in1portant result of the meeting is a clear under­
standing What}l.fSC~-~~-;;ts--a;d does· not want us to d.6_~ . I was f;;p~~s sed 
by -the rigid hard-:-line _attitude to do the total operations planning 

_~ '. __ ' - -.- '" " .. -<t ~ _ ______ •. ,_ _ .,.. 

_ activity- (in the broadest sense) exclusively at MSC .and p.rirn~l'ily with . 
r--------~ ... -... --" -..,.-- ........ ¥.- .- ... ._..... -. - .", - .. 

'some 80 contractor personnel - to be located at MSC under supple-
. mental contract. However, we achieved a reasonablc understanding 

_" .~~ ______ " .. y.-"'~' _ ',- ~ .. . ..,..-~ ....... ... ~ .. .:t .. ____ ,..:' .......... __. ..... .r; __ ~ ... _ . ... ... ... , ...... -' - ..., 

on the ric'ed for },1SFC to validate the various inputs to operations 
planning and documents although the 'methods to be used differ from 
those proposed from our side., I believe, we can w.ork this interface 
the way MSC wants but would consider their approach less than 

" -- ~ .... ,~ ~ . . ~ 

.. optjmurT~~ The meeting was' a needed step and \vil.J. be followed up by 
similar meetings in the future. ~ 

2. L/V 2nd Burn Telernetry Coverage: At the Aircraft Operations 
Group (AOG) ITleeting at PAFB we were inforlned that~ the four J 

t ... J.l:i.'!.c!'..a.[~ (J:~IP ... ) currently scheduled to support !u~u~e ~pollo n1issions 
.£anthQt..~p:r;.QJ.(:ide_t.h.e r ~quir ed_2nd burn covc:!:f.!.~~e Jar all days, the 

~~" .... --r..... . i ~ \ . "''' ~~-~~."'''''~'V..-"I 
azilnuth range (72-96 0 ), and both injectlon opportunities of Apollo 12. 
We are taking action to assure adequate coverage. V 

3. Advanced Computer Study: The Mission Approach and Consoli­
dation Gl'OUp of the Advance"d Computer Task Team met for the first 
time on 9/24 at MSC. Specific tasks were defined for each of the 
three Centers and work is being started now. Pr eliminary scheduling 
indicates that a final report and recornmendation will be given to . 

, - . ~ ------ . ~----.-

... Dr~._, ~~-=-:?~~k in Febru~r>:.}.~70= V - .;. - -

-« . 



• 

NOTES 9/29/69 STAMY 

7(9) ?~' 
S-IC STAGE QUALITY: A ITleeting was held at MAF on SepteITlber 21 
with MTF Quality personnel to review progress. on the joint survey of 

'--- . ,- -.. -. -. .~... ." ~ 

I....t_he: qu~lity C:.~!.ivities a.ssociate_~ ::,~th . S-JC .. ~or each phase of process-
ing from- manufacturing through launch.' (Reference Godfrey Notes 
9/15/69, copy attached.) After further review of the data by all 
parties, a follow-up meeting is planned to reach final conclusions. l..,.------- . -".-~ .. .. .... 

COMPUTER OPERATIONS: Mr • .Jim Shepherd, PM-DIR, visited. 
,_ Slidell September 25 for a briefing on computer operations~nd for 

discussion on ?-lternatives available to us for overcoITling s~ITle of 
&- _. A ¥ _. 

the probleITls caused by ~-G system deficiencie~. . Several ways ' 
for attaining better cOITlITlunication and coordination with MSFC/ 
Huntsville on computer operations wer,e proposed, which should 
contribute to smoother operations. v---



NOTES 9-29-69 Stuhlinger 

~ )-: )/'2;) 
1. ASTRONOMY MISSION ON DRY WORKSHOP II: Dr. Mueller or his .- ..... 
representative will give a presentation on his proposed stellar telescope 
system for Dws- f(io the Astronomy Missions Board on October 17. As -' 

.. of now, no detailed information on this system exists at OSSA or the 

AMB.V-

2. VISITS TO LABORATORIES: As part of the AD-S functions, George 
Bucher and I are visiting the S&E Laboratories from time to time. There - --are several small, but capable nuclei of inhouse capabilities for science-

::-orie'nted, but engineering-type, flight project-related activiti'es existing -
in our laboratories which I believe should be encouraged and supported 

-,_ by MSFC manageme nt. J-f I~~~&~~!~-L~~l~l!s~ ... ~~ ..... <!i.~~!j)~?,~. s~? .. ~~~ 
. a?~"~,,~]t:.~~~~At1.!-Y'plJ..). .. H....., .. YLe.i9I}"~::'f ... j}.J\l_4--Qlh~ER!:",,l'4~£!:.~.p,!" i~ .. ~_oveJ,TI15er ' .~ ~ _.. . l1r;:~-~X 

Ed Buckbee
Translation
Please do. B
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